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ackuowleclge their aervioes to Ophthalmology in the text, 
and by foot-notes. 

Chapter XIV., " On the Motions of the Pupil in Health 
and Disease," treats of a subject, which, it may be 
thought, should not find a place in so email a hand- 
book as this. I have been induced to insert it by the 
considerations, that, so far as I know, there exists no 
compact and tolerably complete account of this important 
matter in our English medical literature; and that, it 
will be of nso to many of my readers in after life, although 
I do not expect them to study it on their first or second 
reading of the book. Tor the matter contained in this 
chapter I am indebted to many aources, but chieily to 
Leeser'a work, Die Pupillarhewegniig in Phy»iologiacher 
und Fathologischer SeziehvMg ; and to that of Eaehlmann, 
Ueier die neuropathologische Bedeutung der Fupillenweite, 
Many of the referencaa are taken at second-hand from 
the authors consulted for this chapter, when I had no 
means of verif jing them, and are given for the conveni- 
ence of any one who may wiah to inquire into the subject. 



TO THE STUDENT. 

I take it for granted that students about to study" Eye 
Disease wUl have & fair knowledge of the Anatomy and 
Physiology of that organ. 

The portions ot Ophthalmology which most atadenta 
find difficult and irksome are. Accommodation and Refrac- 
tion, their Anomalies, and the Theory and Use of the 
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Ophthahnoscope. I have, therefore, pnt these subjects in 
the beginning of the book, and I strongly advise the stu- 
dent to read carefully Chaps. I., II. and III. several times, 
either before, or immediately on joining the Ophthalmic 
Hospital or Department. I have endeavoured to explain 
the various points in these chapters in the plainest possible 
manner, and I should hope that no ordinary student will 
find any difi&culty in understanding them. 

The small type in Chapter II. may be passed over by 
the beginner, and Chapter XIV. may be left for future 
perusal. 

Although the names of many authorities are given in 
the text, I do not regard it as of any importance that the 
student, unless he be a candidate at a prize examination, 
should commit them to memory. 

23, Merrion Squabe, 
September, 1884. 
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CHAPTER. I. 

Some Eibmehiabt Opticb — Nobhal REFRicnoN amb 
Accommodation — AcnTEUEsa og Tiaios — The Asgle a 
— Ndmbeking op Teial Lessee and Spectacle 
Glasses — The Field of Vision, 

SOME ELEMENTARY OPTICS. 

A RAT of ligbt (if I Pig. 1) falling on a priam (P) nnder- 
goes refraction in its passage through it {b c), and again 
on its exit at the opposite side (c d), in each instence the 
deviiition being towards the hase of the prism. An 




obBSirver who ia placed at d, so as to receive into his eje 
the emerging ray, projecU, or thinks he sees, the object 
from which the ray cornea at a', in a prolongation of d e. 



2 DISEASES OF THE EYE. [chap. i. 

Convex and concave lenses may be regarded &s being 
composed of prisma ; convex lenses of priams placed with 
their basee together (Pi^. 2, A) ; concave lenses of prisms 




i 



Fig. 2. 

with their edges together (Fig 2, iJ). 
convex lenses cause pencils of rajs which pass through 
them to converge, while concave lenBM produce diver- 
gence of the rays. 

The optical centre of a lens is a point, in order to pass 
through which a ray of light mnst fall on the lens at 
right angles to its surface. Such a ray (F F, Pig. 3) 




coincides with the principal axis of the lens, is called the 
principal ray of the pencil to which it belongs, and does 



I 
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not undergo any refraction in its passage through the 
lena. All the other rays of the penuil undergo refrac- 

Convex lenses (Fig. 3) bring parallel rays of light 
(a b F c d, Fig. 3) passing throagh tbem to a focus at a 
point (.F) a certain distance on the other side. This 
point is called the principal focns of the lena, and the 
distance from it to the lens is termed the focal length of 
the lens, The more curved the surface of the lens, the 
shorter will be its focal length, and the more " powerful " 
the lena. Rays diverging from a light placed at F and 
falling on the lens are made parallel, when they reach its 
other aide. 

Divergent rays, i.e., those coming from a near object, 
(0 Fig. 4), do not meet at the principal focus of the lens 




Fig. 4. 

but at a point (i") beyond it. This point is further 
from the lena, the nearer is to its principal focus F on 
the other side. In like manner rays from F would focus 
at 0, and hence these two points are termed conjugate 
foci. 

If the point (0 Fig. 5) from which the rays come he 
nearer the lens than its principal focus (F), they will not 
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lie made parallel by the lens, bnt will remain divergent,.] 
although not bo much so aa before their entrance into thaJ 




lens. li those still divergent raye be prolonged baokwarda i 
they will meet at V, which wonld be called the virtnalJ 
focoB. 

A concave lens (i Fig. 6) makes parallel rays of light 




{a b c d e) divergent on passing throngh it ; and, if the 
direction of the divergent rays be prolonged backwards, 
they meet at a focus (F), which is therefore virtnal, 
although the principal focus of the lena. In concave J 
lenses there are only virtual foci. 

When we speak of the image formed by a leni 
mean the collection of foci produced by it of pencils ofll 
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rajs coming from the variouB jiointa of an object. For 
example : if If (^ig. ?) be tlio oTiject, and a pencil pass 




X leas L, they 



i'lLf. 7. 

from its upper end throngh the conv« 
will be united again at 0', and form there an image o£ 
the point from which they come ; while the rays from S 
will form an image of that point at B". Siniilarly, images 
of all the points between and B are formed between 0' 
and ff. Hence, the real images formed by oonvex lenses 
are inverted. 

But, if the object be at the principal focus of the lens 
(at F Fig, 3), the rays on emerging at the opposite side 




are made parallel, and the image is formed at an infinite 
distance. 
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If the object be nearer the leoB (at Fig. 5) than tlie I 
principal focna (F), the image formed will be an erect I 
enlarged virtnal one {at V) on the same side as the object. I 

Concave lenses always form erect virtual images 
smaller than the object. In Fig. 8, the large arrow is 
the object, and F the principal focns of the lens. Rays 
paaeing throngh the lens from the large arrow are made 
more divergent, and the image is formed at a point (i e) 
fonnd by prolongation backwards of the direction of 
those rajs. 

NORMAL REFRACTION AND ACCOMMODA- 
TION. 

The eye is a dark chamber containing a series of con- 
vex refracting surfaces ; namely, the cornea, and the 
anterior and posterior surfaces of the crystalline lena j 




Fig. 9. 



and of certain " intraocular media; " namely, the aqueous 
humour, the Bubstauce of the crystalline lena, and the 
vitreous humour; while the iris serves as a diaphragm. 
By aid of this apparatus distinct inverted images of 
externa! objects are formed on the retina. 
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The refractiug media are centred on the optical axis 
A, Fig. 9), a line -which, passing throngh the principal 
odal point (N) of the eye, meets the retina at a poini 
A) slightly to the inner aide of the macula Intea (M). 

In treating of the eye we have to consider two sets ol 
isnal objects, viz : — distant objects, and near objects, 
distant objects are those at 6 m. * and more from the eye 
ear objects are those closer to the eye than 6 m. For 
ractical purposea the rays which paea throTtgh thepnpil, 
oming from any given point of a distant object, are ae 
■ood as parallel (for their divergence is so alight) when 
ley reach the eye, and we regard them as parallel. 

Refraction. — By the Refraction of the Eye is meant 
le faculty it hae when at rest (I.e., without an efEort oi 


! 


Fig. 10. 

LCcommodation) of bringing parallel rays of light (those 
rom distant objects) to a focns. In normal refraction 
r Emmetropia (ift^iTfoc i^) as it is termed, paralle 
ays (ffi b c. Fig. 10) are brought to a focna (d) on the 
ayer of rods and cones of the retina, and form there a 
istinct inverted image of the point or ohject from which 

* One metre (1 iii.)= 39-5 inches. 



mSEASSS OF TSE EYE. [chap. i. 



Accommodation. — Kot oaly can the eje see diHtaat 
objects distinctly, bnt also near objects. The rays from 
any given point (n, Fig. 11) of a near object reach the 
eye with & divergence so conaiderftble, that they could 
not be bronght to a focus on the retina by the anaided 
refraction, but would converge towards a point (their 
conjugate focus of) behind the retina, and would not 
form p. distinct image on the latter, but merely a circle 




Fig. 11. 



of diffuBJon {h c). An increase of refracting power in 
the eye is therefore necessary, in order that near objects 
may be distinctly seen. It ia this increase in the re- 
fracting power for the purpose of near vision, which is 
called Accotomodation. 

The Mechanism of Accommodation is as follows : 
— The ciliary muscle contracts, thus drawing forwEird the 
choroid and ciliary processes, and relaxing the zonula of 
Zinn which is attached to the latter. The lens, which 
was flattened by the tension of the zonula, is now free 
to assume a more spherical shape, in response to its own 
elasticity. The posterior surface of the lens scarcely 
alters in shape, being fixed in the patellary fossa, but 
the anterior surface becomes more convex, thus 
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creasing its refracting power. Associated with the 
act of accommodation is a contraction of the pnpil. 
The accompanying figure (Fig. 12) represents the 
changes which take place in accommodation, the dotted 
lines indicating the latter state. 

Fig. 12. 

The REinge of Accommodation. It is possible for 
the eye to see objects accurately at every distance from its 
Far Point (Pnnctum Eemotum, R) np to a point only a 
few centimetres from the eye, called the Near Point 
(Punctnm Prosimnm, P). The latter may be found by 
gradually approaching a book with small type close to 
the eye, nntil a position is reached at which the words 
and letters can no longer be distingniBhed. The dis- 
tance between the far point and the near point is called 
the Range of Accommodation. 

The Amplitude of Accommodation, This is the 
amoant of accommodative effort of which the eye ia 


J 
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capable, i.e., the effort it makes in order to adapt iteelf 
from its far point np to its near point. The amplitude of 
accommodation (a), therefore, is equal to the difference in 
the refracting power of the eye at rest (r) and when ita 
accommodation is exerted to the atmost (p), aa expressed 
by the formula a ^p — r. It may be represented by that 
conTex lens placed close in front of the eye, which would 
take the place of the increased convexity of the lens, or, 
in other words, which would give to rays coming from 
the nearest point of distinct vision, a direction as if they 
came from the farthest point. The number of this 
lens expresses the amplitude of accommodation in a 
given eye. 

For example :^If in an emmetropic eye (E, Fig. 13} 




Fig. 13. 

the near point be sitnated at 20 cm., then a convex lens 
(L) of 20 cm, focal length placed close to the eye (be- 
tween that point and the eye) would give to rays coming 
from the near point a direction (i.e., would make them 
parallel) as though they came from a distant object, and 
ttis normally refracting eye would then be enabled, by 
aid of its refraction alone, to bring these rays to a 
focus on the retina. Making use of the above equatioi 



we find in this case that a = 20 — r, bat r being situated 
at iTifini try yie deBignate it by the sign or cc ; therefore, 
a = 20 — = 20 cm. or + 5 D lens in the metrical 
system, because ^ = 5 (p. 15, foot-note). 

The amount of amplitude of accommodation (i.e., the 
nnoiber of the lens which would represent it) is the same 
in every kind of refraction, according to the age of the 
individual, but in emmetropia alone is a ^^ as above, 
because in it alone is r ^ oo . 

Under the head of "Anomalies of Accommodation," 
Ohap. II., win be found Prof. Donder'a diagram represent- 
ing the amplitude of accommodation at different ages. 

The Positive Refracting Power of the eye (jj) is 
the power of refraction it posBesses while at rest (c), plus 
the refracting power (a) it must add on to itself in order 
to be able to distinguish an object situated at its near 
point ; therefore p ^r + a. The positive refracting 
power of the eye (or the number of the + lens which 
would represent it) is different in each kind and degree 
of refraction. In emmetropia alone is p ^ a, because in 
it alone is r = oo . 

When I come to treat of the different kinds of abnormal 
refraction, I shall revert to the calculation of a, and the 
condition of y in each. 

Relative Accommodation. With every degree of 
convergence of the visual lines, a certain effort of accom- 
modation is associated.* Thus, if the object be situated 
two metres from the eye, the visual lines converge to that 
point, and a certain effort of acconimodation is made. 

* A common centre in the brain govema theae matdons, and slso 
contractioa of tbe pupil. 
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This efiort may be increased or dacreaaed while the object I 
is kept diBtinctly in riew, and the Bame convergence 
maintained. That it may be increaaed, is shown by the- 
esperiment of placing a weak concave glass before the- 
eye, when it will be found that the object is still distinctly 
seen. And if a weak convex glass be then held before 
the eye, the object will also be clearly seen, showing that 
the accommodative effort may be lessened witLont affecting 
vision or convergence. This amplitnde of accommodation 
for a given point of convergence of the visnal lines, 
found by the strongest concave and strongest convex 
glasses with which the object can still be distinctly seen, 
is called the Relative Amplitnde of Accommodation. That 
part of it which is already in nse, and is represented by 
the convex lens, is termed the negative part, while the 
positive part is represented by the concave leBS, and has 
not been brought into play. For sustained accommodation 
at any distance it is necessary, that the positive part of 
the relative amplitude of accommodation be considerable 
in amount. 



ACUTENESS OF VISION. 

In order that an eye may have good sight it is neces- 
sary, not only that the optic nerve, retina, choroid, and 
refracting media be healthy, but also that its refraction 
and accommodation be normal- When applied to by a. 
patient on account of imperfect sight, it is our first duty, 
as a rule, to ascertain accurately the condition of refrac- 
tion and accommodation of his eyes. Should these be 
abnormal, and it be found that by aid of the correcting 
glasses perfect vision exists, we may in general conclude 
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that the eye is orgftnically sound, and that the patient's 
complaints are dne to the defect in accommodation or 
refraction. If the glasses do not restore perfect vision, 
■we must then, by the ophthalmoscope and other methods, 
decide the nature of the defect. 

By Acnteness of Vision (V) is meant that degree of 
sight which an eye has after any irregulai-ity in its refrac- 
tion has been corrected, i.e., while the patient wears the 
correcting glasses. 

In order to ascertain the acnteness of vision, we place 
our patient with his back to the light, while facing him 
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Fig. 14. 

on the opposite wall, at a distance of 6 m., and in good 
light, hang Snellen's Test Types for distance. These 
types are so designed, that, at the distance at which they 
should be seen, they each snbtend an angle of 5' at the eye. 
The largest type should be seen at 60 m. (Fig. 14) by 
the normal eye, and the types range from this down to a 
size visible not farther off than 6 m. If V = Acnteness 
of Vision, d = the distance from the eye to be tested to 
the test types, and D = the distance at which the type 
shonld be distinguish able, then V = i. For example, 
if d ^ 6 m., a distance which most rooms can command, 


: 
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and if the eye see type D = 6, then V = ^ = 1, or 
normal V ; bnt if at 6 m. the eye see only D ^ 60, 
which ahonld bo aeen at 60 m., then V = ^, or very 
imperfect vision. 

The eyes mast be examined separately, that one not 
under examination being excluded from vision by being 
shaded with the patient's own hand, or other snitable 
screen ; but it must not be at all pressed on, as any prea- 
snre would <\'m its vision, when its turn for examination 

In advanced age the acuteness of vision is reduced 
owing to certain senile < 



TH£ ANGLE a. 

This is the angle formed by the optical axis with the 
visual axis (vide Fig. 9). 

The optical axis (0 A, Fig. 9), as already stated, passes 
through the centres of the dioptric system, including the 
nodal point. The visual axis (V M, Fig. 9) passes from 
the object looked at to the macula Intea, and in doing so 
mnst pass through the nodal point. The macula lutea 
(M), ia emmetropic eyes, lies to the outer side of the 
optic axis, and consequently the anterior extremity of 
the visual axis lies to the inside of the optical axis as in 
Fig. 9. 

It ia by the position of the centre of tie cornea and 
pupil, through which the optical axis passes, that we com- 
monly judge of the position of an eye ; consequently, if 
the angle a be very large, the eyes may seem to be 
divergent, when in truth they are both fixed on the 
visual object; or, if the angle be very small or even 
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, the macula Intea situated to the inside of 
the optical axis, tbere may be an apparent convergence. 



NUMBERING OF THE TRIAL LENSES. 

Until within the last few years these lenaea were 
numbered according to their focal length in inches, 
The unit of this system was a one.inch lens, which, being 
80 very powerful, never occurred in our trial cases, while 
the lenses of lower power were necessarily nomberod aa 
fractions of oxa unit. For instance, a lens of ton inches 
focB.1 length was called -^^j being ten times less powerful 
than the unit. 

In our various caloulations the use of vulgar fractions 
gave much trouble. This, corabined with the fact that 
the English, French, and German inches differ slightly in 
length, caused it to be recommended by an Interaational 
Commission of Oculists, that the metrical system be 
adopted for the m.easuring of spectacle lenses all over the 
world, a recommendation which by this time haa been 
almost universally acted upon. 

The lena of one metre focal length is the Dioptric Unit, 
or Dioptry (1 D) of the metrical system. 2 D, 3 D, 4 D, 
etc., indicate the number of metre lenses or dioptriea 
contained in each of these lenses. 2 D is therefore twice 
as powerful a lens (ita focal length only half as long) as 
ID* 

' If it }» reqaired to aecertair. the focal leogth uf a giv^D tens divide 
100 (1 metre = 100 oenlimetras) bj tlie namber nt the lens, and the 
■luwei will gire the focul length in centimetres. For example the foes! 
length of 10 D, is ^<^ = 10 cm, 

H tbe focal length of the lens be known, and it b« doaired to 9.3<!crtiLin 
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THE FIELD OP VISION. 

By the Field of Vision (F.V.j is meant the space within 
which, when one eye is closed, olijecta fan be seen by its 
fellow, the gaze of the latter being fixed the while on 
some one object or point. Thos if, standing on a hill, 
■we fix the gaze of one eye on Bome object on the plain 
below, the field of vision includes not only that object, 
bnt also many others for miles aronnd. If the fixation 
object be close at hand, the field of vision will be pro- 
portionately diminished in extent. 

The fixation object corresponds with the fovea centraJia, 
and ia seen by central or direct vision ; the other objects 
in the field of vision correspond with as many different 
points in the more peripheral parts of the retina, and 
are seen by eccentric or indirect vision. Eccentric vision 
is of great importance for the gniding of ourselves and 
avoiding obstacles in onr way. Its use may be realized 
by the experiment of looking through a small-bore 
cylinder (f.,*/., a roll of mnsic) with one eye, thus cutting 
off its eccentric field, while the other eye is closed. 

The DimenBions of the Field of Vision may be 

)U dioptrio Domber, we find it bj diiiding 100 cm. bj the focal iengUi. 
For eismplf, if the foeal length be 33 em. then '^ = 3 D. 

If it tie deairoJ to reduce t, dioptric auiuber to the inch system, divide 
it b; 40, becsuae elthongh there are bnt 39'^ inches in a n;etre yet 40 is 
eufficienlly oeer and ia a more sinple ouniher witb wbich to work, for 



imple: 



4D = 



Toehuiga the inch syetem 
40 J Ihna:— 



.1 Bialem jou multiply by 
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i by means of an inetnimeni called the perimeter. 
This is a aemicircnlar metal Isand, which revoIveB apon its 
middle point, being tlins capable of describing a hemi- 
sphere in space. The arc is divided into degrees marked 
on it, from 0° placed at its middle point, to 90° at either 
■extremity. At the centre of the hemisphere is situated 
the eye nnder exaanination, while the fixation point is 
placed exactly opposite in the centre of the semicircle. 
A small square bit of white paper, the test object, ia 
slowly moved along the inner surface of the are from the 
periphery towards the centre, until it comes into view. 
The horizontal, vertical, and two intermediate meridians 
at the least should be examined by placing the arc of the 
perimeter in the corresponding planes. The boundary of 
the field may be noted on a diaphragm or chart (Fig. 15), 
which represents the projection of a sphere on a plane 
surface. 

The radii represent different meridians, which may be 
determined by a dial with pointer on the back of the 
perimeter, while the concentric circles correspond with 
the degrees marked on the perimeter. A pencil mark is 
placed on the chart at the spot corresponding to that on 
the perimeter at which the test object comes into view, 
and, when the different meridians have been examined, 
these marks are united by a continuous line, which then 
represents the outer boundary of the F.V. 

The normal F.V. is not circular, but extends outwards 

about 96°, upwards ftbout 53°, inwards about 47°, and 

downwards about 65°, as represented by the strong curve 

in Fig. 15. The limitation upwards and inwards is chiefly 

I due to the projection of the supra-orbital margin and the 




Fig. 15. 



field, aa Landolt ha» shown,' two points of a certain 
size cloae together being distingniBliable from each other 
only a ahort distance from the fixation point, while the 
* A Manual of Examinatiini of Ikt Egei, b; E. Landolt. Truulited 
bj S. M. Burnett, p. 209, 
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fnrtlier towards the periphery the larger maat be the 
test ohjecte. 

The Perc^tion of Colours in the Feriphery of the Field 
can lie examined with the perimeter, by meana of bits 
9f colonrcd paper 4 mm. sqaare. Tt has been in this 




Chart of F.V. of Left Eye. 



way ascertained, that the bonndaries of the power of 
eccentric perceptioa for the different colours does not 
seem to correspond with the boundary for white light, 
nor do the boundaries of the different coloars fall 
Eiaminiag from the periphery towards the 
C 2 



20 DISEASES OF THE ETE. [chap. i. 

centre by ordinary day light, bine is the colonr which 
can be distingnished as snch most eccentrically, its field 
extending nearly as far as the general F.Y., then come 
yellow, orange, red, and, with the most limited field, 
green. Bine, red, and green being the most important, 
their fields are noted in Fig. 16. Althongh the respective 
colonrs are distinguishable within the limits indicated, 
fchey are by no means so brilliant in hue as when seen by 
direct vision. Landolt,* however, has demonstrated, that 
every colonr is recognizable np to the outer limit of the 
F.Y. if sufficiently illuminated ; so that there is, in ^t, no 
absolute colour blindness in these parts of the retina, 
but merely a diminished sensitiveness to coloured light. 

* Loe, cit. 



CHAPTER II, 

ABNORUAL REFRACTION AND ACCOMMO- 
DATION. 

I HATE explained wliat is meant by {formal Befractiou or 
Emmetropia. Wa recognize tliree different forma ot 
Abnormal Kefraction, or Ametropia. 1. Hypermetropia, 
(B«if.fiiT{oi.(ih4') in which the principal focns of 
parallel rays of light lies behind the retina. 2. Myopia, 
(/iviiLsn],) or Short Sight, in which the principal focns; 
of snch rayalies in front of the retina. 3, AatigmatiBm, 
in which the refraction of the eye in its different 
meridiana is different. 



HlFERMETBOPlA. 

In a iat^B proportion of cases, this form of Ametropia 
is due to an arreat of development of the globe of the 
eye in itaantero-posterioraxia, the eyeball being rendered 
too short from before bactwards. It may also depend 
npon deficient refracting power in the dioptric media. 

Parallel raya of light falling into the hj-permetropic 
eye (E, Fig. 1") do not meet on the retina, but converge 
towards a point (c) sitnated behind it. Conseqaently, 
these raya do not form on the retina a distinct image 
of the object looked at, but produce there a circle of 
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^H difEasion {d e) merely, a blurred represeatation of the ^^^| 

■ ^H 

^V It 18 evident, therefore, that a hypermetropic eye, in ^^^H 

order to see distant objects distinctly, must either make 1 
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riy, as the refracting media of the hypen 
not powerful enough to bring parallel i 
the retina, so they are insufficient to 

Fio. 18. 
those rays (6 a, Fig. 18) which emerge 
nd they therefore pass out divergent from 
mination of the Degree of Hyperm 
to correct hypermetropia, a convex glass 


netropio ^^^H 
uys to a ^^^H 

from its 1 
the eye. J 
stropia. ^^J 

mast be ^^H 
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placedbefore the eye to supplement its power of refrac- 
tion. Parallel rays in paBsing tlirongli this glass, will be 
made somewhat convergent before entering the eye ; and 
the refracting media will then be enabled, without aid 
from the accommodation, to impart to those rays sufficient 
additional convergence to bring them to a focaa on the 
retina. The higher the hypermetropia, i.e., the shorter 
the antero-posterior axis of the eyeball, the stronger 
must the correcting glass be. The strongest convex glass 
inth which a hypermetropic eye can see distant objects (the 
test-types') most distinctly, is the glass wMah corrects its 
hijpermetropia, and is the measure of the latter. If a glass 
a single number higher than the exact meaanre of the 
defect be placed before the eye, Tision again becomes 
indistinct ; because the rays are then bronght to a focus in 
front of the retina, and a circle of diffnsion is formed on 
the latter. The eye, in fact, is put by such a glass in a 
condition of myopia. 

The degree of the hypermetropia is indicated, as 




has been said, by the number of the lens which cor- 
rects it. Thus, if the number of the glass L (Fig. 19), 
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required to correct the hypermetropia of the eye E, be 2-OD, 
we say this eye is hypermetropic two dioptriea, or has a, 
hypermetropia of two dioptriea (H = 2'OD). 

The presence and degree of hypermetropia may also ] 
be determined by the ophthalmoscope. 

Amplitude of AoGommodatioii in Hypermetropia. — WIieD at 1 
rest the refractioa of the hfpermetTopk eje u deficient, coniKquentlj r 
moat be negative ( — r), and the amplitude of accDmmodBtion must iii- 
clnde tLe power reqaired to adapt the eje to infinitj, therefore : — 
. = ,-(-^1=!. + ^. 

Foreiaipple: — IE the pnnctam proiimum of a bjpecnietropia eye of I 
G D be at 30 cm., vbat in the amplitude at tLceOoimadatiDTt ? 5 D (= 
ig neneBBaiy in order to make him emmetiopifl, and to gccommodate the I 
emmetropic eje to 30 cm. 3'25 D {'^^ = Z'25] ia required. Henea | 
o = 3-26 + 5 = 3'25D. 

Positive Eefraoting Power of the Eye in Hypermetropia.— 
Id this form of ametropia there ia a lass of part of the uccommodatiie 
power in adapting the eye for ita Far Point. For eiaraple, it the ampli- 
tude of acoommodation of a hypermetropic eye of 5 D be 9 D, at what 
distance does the pnnctnni proximnm lie 1 5 D of these 9 D are required 
to accommodate the eye for distant Tieion, therefore only 4 D remain for 
near rieion, and, consequently, the near point will bs at ('^ =) 25 cm. , 
Thcrofore in Hypermetropia p = a — r. 

The Angle a in Hypermetropia. — In hypeimetropia, as in emme- 




FlO. 20. 
tropia, the cornea is out to the inside of ila axis by the viausi line ; hot in 
hypermBtiopia the angle which the mual line forma with the ania of the 
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s Ter; mnch greater oiriDg to the shortness of the ejebitU, and 



to ii 



e the distance betveen the macula tutea aai the 



optic axis (ode Pig. 20). ConBeqaeutl;, in extreme cases, «heB the visual 
lines of a hjpermetropin iDdiTidnal are directed to an object, the axes oF 

coinefe ma; seem to diverge, and thus the appearance of a divergent 
I (trabismiu wiU be given. 

The effects of the conatant and excesaiye demand opoa 

the accommodation in hypermetropia are chiefly these : — 

1. Cramp of the Ciliary Muscle, Its persistently 

maintained contraction frequently gives rise to a, tonic 

mp of this muscle. This spasm is not, or may be 
only partially relaxed, when the correcting convex glass 
IB held before the eye ; and, consequently, the whole or part 
of the hypermetropia may be masked by the cramp. That 
part of the hypermetropia which ia thus masked is called 
latent (HI), while the part which is revealed by the con- 

: glass is called manifest (Hm,), The entire hyper- 
metropia is made up of the latent and manifest H 
(H = Hm + HI). 

If the cramp be excessive, parallel rays muy be kept 
convergent on the retina by it alone, and vision may 
be made worse rather than better by even a weak con- 

[ glass held before the eye, the latter seeming then 
to be emmetropic. In this case we say that the whole 
hypermetropia is latent. 

Or, in extreme cases of accommodative spasm, parallel 
rays may be united in front of the retina, and the eye 
made appEU^ntly myopic. Serious errors might there- 
fore arise if this cramp were overlooked, aa it is very 
apt to be in the examination with the trial lenses. 
When it ia present in a high degree, the patient cannot 
maintain a sustained view of an object at any distance 
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witloBt sniEermg pain in and about the eyes. It is 
frequently the reason why perfect acutenesa of vision 
ifi not ohtained by aid of the trial lenses, and the sargeon 
must be carefnl not to be led into an error of diagnosis 
by it. Examination with the ophthalmoscope, or paralysis 
of accommodation with atropine, will enable him to avoid 



In order to relieve this cramp the ciliary mnacle mnat 
be paralysed by a solution of atropine freely instilled ; and 
it will often be necessary to teep the accommodation 
paralysed for some days, and to conunence the use of tha 
correcting spectacles before the effect of the atropine 
begins to wear off. In this way a reeurrence of the 
spasm may be often prevented. 

2. AccominodatiTe Asthenopia. In looking at 
distant objects the accommodation of the normal eye is 
at perfect rest, and does not come into play mitil the 
object is approached close (within 6 m.) to the eye. But 
even for distant objects the hypennetropic eye must 
accommodate ; and having for those distances nsed np 
part of its accommodative energy, it has for near objects 
actually less at disposition than the normal eye. Hence 
we End that hypermetropic people often complain of 
inability to sustain accommodative efforts for near objects 
for any length of time. After reading, sewing, etc., for 
a short time, a sensation of pressure in the eyes, and of 
weight above and around them come on, and the words or 
stitches become indistinct and cannot be distinguished. 
The work must then be interrupted, and after a few 
minutes rest can be resumed, but must soon again be 
given up. After a Sunday's rest the patient is often 
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able to get on better than on the previous Saturday. 
These sjmptoniB depend simply upon inability of the 
ciliary muscle to perfonn the excessive demands made 
upon it. 

Aooommodative ABtheuopia, (a priv. b-Sihc power, «4' 
eye,) as this group of symptoms is called, often appears 
suddenly during or after illness. The explanation of this 
is that, although hypermetropia had always existed, yet in 
health the ciliary mnscle was equal to the great efforts 
required of it, but in sickness it sbared the debility 
of the system in general. To relieve accommodative 
asthenopia we have merely to prescribe those lenses for 
near work which correct the hypermetropia, and by this 
means to place the eyes in the position of emmetropic eyes. 

3. Internal, or Convergent Concomitant Stra- 
t)ismnB. This will be treated of in the chapter on the 
Motions of the Eyeballs and their Derangements. (Chap. 
XXI). 

Mtofia, OS Shoetsight, 

This form of ametropia is due, in a vast majority of 

cases, tn the antero-posterior axis of the eyeball being too 

long, and heuce, its refracting media not being proper- 
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tiooately diminialied in power, parallel rays of light i 
(a b. Fig. 21) are not brought to s, focus on the retina, 
but in front of it (at/), and form on the retina circleB ■ 
of diffusion (o d). 

Mj-opia may also be eaused by abnormally high refrac- 
ting power in the crystalline lens, as in Bpasm of the 
ciliary muscle, and in soma cases of commencing cataraot; 
also by conical cornea. 

Similarly as the refracting media of the myopic eye 
are too powerful, and consequently bring parallel rays to 
a focus in front of the retina, so also they are more than 
powerful enough to render parallel rays which pass out 
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from the fundus of the eye, and therefore these rays (c e 
and c d, Fig. 22), pass out convergent from the eye, and 
meet at r. 

According as an object desired to be seen is brought 
closer to the eye, the divergence of rays passing from it 
into the eye increases, until a point ia reached where this 
divergence ia snch, that after passing through the 
refracting media the raya are no longer too convergent, 
but just sufficiently bo to meet in a focus ou the retina. 
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This point is identical with that one (r Fig. 22) of which 
we have just spoken, where rajs coming out from the 
fundus meet. It is the jitmatrtm remotum of the myopic 
eye. In order, therefore, that the short- sighted eye maybe 
able to see distant objects, it is necessary that the parallel 
raya coming from those objects should be given such a 
divei^ence before they pass into the eye, as though they 
came from this punctwii remotwH. This can readily be 
effected by placing the suitable concave lens in front of the 
«ye, and the number of this glass will indicate the degree 
of the myopia, i.e., how many dioptries the refracting 
power of the eye is in excess of an emmetropic eye. The 
focal length of the correcting glass corresponds, of course, 
with the distance of the punetum remotuni from the eye, 
provided the glass be held close to the cornea. The focus 
of the glass and the piinctum remotum of the eye are then 
identical, and therefore parallel rays after passing through 
the glass will have a divergence as though they came from 
this point, and vrill form an esact image of the object 
from which they come on the retina. 

For example : — If the punctimi miiiotum (Fig. 23} be 




1. from the eye, then the number of the 
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correcting lens will be 7 D, because the focEil distance of 
this lens is 14 cm. (™, = 7). In practice, however, we 
cannot hold the glass bo close to the comea, and there- 
fore we must snbtract the distance between it and the 
comea from the focal distance of the required lens. In 
the above case, suppose the distance from cornea to glass 
he 4 cm., the required lens will be 10 D (™ = 10). 

Determination of the Degree of Myopia. The 
degree or amount of myopia may be determined either 
by the ophthalmoscope, or experimentally by means of the 

By the latter method, examining each eye separately, 
we find the correcting glass by placing our patient as 
directed in the section on Acuteneas of Vision. A weak 
concave trial glass is then held before the eye nnder 
eiamination, and higher nnnibers are gradually proceeded 
to, until the glass is reached which gives the eye the beat 
distinguishing power for the types. We often find that 
there are several glasses, with each of which the patient 
can see equally well. The weakest af these is the meas-ure 
of his vujopia. When a higher ghiss is used the eye still 
sees well, but it does so only by an effort of accommo- 
dation, and the glass employed represents not merely the 
myopia present, but also this accommodative effort. No 
more serious mistake can be made than the choosing of 
too strong concave glasses for a myopic individual, as 
will be seen further on. 

The following Table (Laiidoh) mdicatcs in miUimetrsg lor eadh degree 
of ametropia the incroiao inleogtii of the myopia e;e, and the abortetiiDg of 
the )iypermetropio eye as eompared with the emmetropic e^e, the length 
of the latter being taken at 22-S24 mm. It is of great praalical value- 
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^H 


24-9fi 


2-13 


21-06 


^H 


^H 6'S 


2.1-14 


2-32 


20-92 


1-90 ^^H 


^^1 


26-34 


2-62 


20-80 


2-03 ^H 


^H 7-S 


25 -56 


2-73 


20-68 


2-16 ^^H 


^^■l 


2fi-7E 


2-93 


20-54 


2-28 ^^H 


^^B 8-S 


25 -98 


3-1* 


20-41 


2-41 ^H 


^^H 


26-17 


3-35 


20-29 


^B 


^^B es 


2fl'40 


3-68 


20-18 


2-66 ^^H 


^^m 


26-62 


3-80 


20-04 


2-78 ^H 


^H lO-G 


26-86 


4-03 


IB'92 


^^H 


^H 


27-08 


4-26 


19-80 


3-02 ^^B 


^H 


27-56 


4-73 


19-67 


3-25 ^^B 


^H 13 


28-06 


5-23 


19-36 


3-47 ^^H 


^H i< 


28-6B 


5-74 


19-13 


3'39 ^^H 


^^B IS 


29-10 


6-28 


18B1 


3-91 ^^H 


^^H 18 


29-65 




18-71 


4-11 ^H 


^H IT 


3D '23 


7'41 


18-60 


^H 


^^m 


30 -85 


8-03 


18-30 


^H 


^H 


31-47 


S-Sa 


18-11 


4-71 ^H 


^H 


32-13 


9-31 


17-92 


4-90 ^^H 




^^H ejB haa an eiceaa of rerractive power as comparBd with the emmetropic ^^^| 




^H miut be Bubtmctcd from the poaitive refraotiTe po«er (j>) which would be ^^H 
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reqnired to adapt the emmotropio aye to tbe »ono punrtum pnunmiwii,- 
or, in other nerds, the mjnpia cje has ii«eii of leas tLCCDnnQodatire power 
than the emmetropifi o^e, because even at rest it is adapted for a dUtanBe 
tor which the emmetropic eye has to aooommodBte ; hence in mjopia ; — 

Foi example, a mjopic peieoD of 10 D who can accommodate np to S cm. 
(p = iS! = lBD[haBanamplitudeof accommodation of 12 — 10 = 2D. 
The FoBltive Be&aotlng Power in Myopia. Thig is made np of 
tha mjopia and of the amplitude of accommodation — 



For example, an sje with Mj. S D and an amplitnde of sceommodalton 
of 6 D has its yuncftim proximma at 11 em., because 6 + 3=9 D 
(™ = 11 cm.). 

The Angle a in Myopia. In miopia, owiDg la the length of ^ 
ejeball, tbe cornea is cot much closer to its centre by the Tisnal line tiiao 
in emmetropia, or these two lines may coincide, or the cornea may btbd 
be cut to the insifle of its centre bj the viaual line {vide Fig. 21). 




In any of tteee oases, hut especially in the latter, tbe effect will he that 
of ao apparent coBT«rgont strabismaa. 

Myopia generally first shows itself from the eighth to 
the tenth year, and is apt to increase, especiftlly during 
the early years of puberty. Its progressiye increase is 
enconraged by nse of the eye for near work, such bs 
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reading', sewing, drawing, etc., and is due to a farther 
elongation of th.e ant«ro -posterior optic axis. 

Many short- sighted people half close their eyes when 
endeayonring to distingnish distant objects ; in order 
that the rays may be prevented, so far aa possible, from 
passing throngh peripheral parts of the crystalline lens, 
which wonld increase the circles of difEusion. This habit 
it is which has given the name of myopia ((*m«, «"J') to- 
the condition. 

Progressive Myopia frequently becomes compli- 
cated with OrgEtnic Disease, viz, :— 1. Posterior Sta- 
^hyloma. This condition is recognized by tho ophthal- 
moscope as a white crescent at tho outer aide of the optic 
papilla. Owing to bulging of the eyeball the choroid be- 
Domes atrophied at this place, and admits of the white 
sclerotic being seen. The staphyloma sometimes extends 
all round the optic papilla, and by stretching of the retina 
in these extreme cases, its functions may become deranged, 
and, in consequence, the blind spot increased in size. 

2. Choroidal Degeneration in the Neighbourhood of the 
Macula Latea, This should always be carefully looked 
for, as the region of the yellow spot ia very liable to 
disease in bad cases of progressive myopia. The disease 
seems to begin in the choroid, giving the appearance of 
small cracks or fissures which later on develop into a 
patch of choroidal atrophy. The retina at the spot 
becomes disorganized, and very serious disturbance of 
visiDn is the result, the patient being disabled from 
leading. 

3. Hnmiorrhage in. the Setina at the Yellow Sjtot may 
similar visual defects, and when the 
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luemorrhage becomes absorbed the macula Intea may not 1 
recover its function, owing to the delicate retin 
haying been aeriously damaged. Tet we often meet -wibh a 
casea of this kind which do regain their former vision. 

4. Detachment of the Beti^ia. This is a frequent and,^ 
most serious complication of progressive myopia. It will I 
bo fully considered in the chapter on Diseases of th»-^ 
Retina. (Chap. XVIII.) 

5. Opanitiiis in the Vitreous Haynour. These oftatt^ 
accompany the cbopoidal alterations. 

Insufficiency of the Internal Becti Muscles is another-^ 
anomaly which we find very commonly aaaociated with 
progressive myopia ; but it can hardly be regarded as an 
organic disease, or as a result of progressive myopia. 
It may more properly be looked upon as a concomitant 
congenital irregularity, and, perhaps, as one of the causes 
of the progressive nature of myopia. It will be fully i 
discussed in Chapter XXI. 

The Management of Myopia. The great danger of I 
myopia being ita progressive increase, w 
or attendant organic disease, its managemeut i, 
onr most important and difficult tasks, especially in these- J 
days of bigh-preasnre education. Many cases of myopia. ■ 
are not progressive and canac no anxiety ; others ar»J 
periodically progressive; and again, others are contiuu-S 
onsly or absolutely progi'essive. In the periodically^ 
progresaive form the age of puberty ia usually the 
of greatest increase and greatest danger, the niyopi».B 
often becoming stationary later on. Id the absolutely J 
progresaive cases the increase goes on rapidly until after4 
puberty, and then more slowly, but it usually leads to J 
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1 considerable loes of visioD unless the greatest care be 

In the progresBive forms, close approsimation of the 
eyes to the work, meaning convergence of the visual lines 
&nd accommodative effort, aa also everything which tends 
to canse congestion of the eyes and head, are what we 
Lave to try to prevent. In order that these patients 
I may not be obliged to approach close to their work, they 
I ahould occupy themaelves with large and not with minute 
objects, and only by good light. When possible (vide 
infra) such spectaclea should be prescribed for them as 
I will enable them to read at a distance of 26 to 30 cm. 
1 They should pause to rest for some minutes occa- 
sionally during a spell of work, while the number of 
I working hours in the day should be restricted. The 
I action of the bowels should be regulated, the feet kept 
1, and all excessive bodily exertion avoided, so that 
. of the head and eyes may be prevented. 
Where posterior staphyloma, htemorrhagea at the macula 
Intea, or opacities in the vitreous humour, are present, 
Eeorteloup's artificial leech applied to the temple, mild 
purgatives, and complete rest of the eyes, with the use of 
atropine for some weeks to iuinjobilize the ciliary 
muscle are to be ordered. If the choroidal changes be 
very marked, small doses of the perchloride of mercury 
are indicated. The eyes should be protected from light 
by blue or smoked protection spectacles, this latter pre- 
I caution being especially necessary during the use of 
I atropine. Insufficiency of the internal recti should be 
\ ooirected by prisma or by operation. 

The correction of the myopia by suitable glasses is an 
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important and difficult matter. In some casea of alight I 
myopia (2'5 D and less) in yonng patients with good I 
ampHtade of accommodation the correcting glasses may 
be prescribed to he worn constantly for near as well as 
distant objects, and thus the patient is placed in 
position of an emmetrope. In other cases, where 
error of refraction ia not excessive and the eye is organi. | 
cally healthy, the whole defect may be corrected for | 
distant vision, if the individual be warned not to use 
glasses for near work, lest he should strain his accommo- i 
dation. In high degrees of myopia strong glasses maybe ^ 
given for distant vision, hut it is wise to give them 1 D 
or 1"5 D less than the fnll correction, so that all danger of 
accommodative effort may be avoided. In these same 
cases, provided there be no ophthalmoscopic changes 
only some of minor significance, and if the vision be gc 
Buch a glass may be given as will enable the patient to I 
rend at 25 to 30 cm. This glass may be found, by sub- 1 
tracting from the number of the glass representing the ^ 
degree of the myopia {say 7 D) the lens whose focal 
length corresponds to the distance {say 30 cm.) required 
(this here would be 3'25 D, because '^^ = 3'25, and then 
7-0 — 3-25 = 375 D, the glass required). By aid of suchg 
glasses this myope can read at a distance much more 1 
favourable for the convergence of his optic axes and fori 
the erect position of his head; but there is a dangevfl 
associated with their use, namely : — that if the patis 
approach his book closer than the prescribed distance,! 
he does away with the advantage he should gain from I 
them, and, by necessitating an effort of accommodation,.,! 
turns them to a serious sonrce of danger for the eye. 1 
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Patients in wtom the acuteneaa of vision is much lowered 
are liable to approach their work in this way, in order 
to obtain larger retinal images, the more bo aa the 
concave glasseB diminish the size of the images, and in 
snoh cases it is better not to giye glasses for near work. 
It is often necessary to provide patients with spectacles 
■which will enable them to use their eyes for some special 
purpose at a given distance, e.g., the pianoforte, painting, 
&c., and these can be found as above explained. 



Astigmatism. 

This is a compound form of ametropia, due to the 
coniea being more curved in one meridian than in 
another, similarly as the back of the bowl of a spoon is 
more convex from side to aide than from heel to point. 

The directions of the greatest and least cnrvations of the 
cornea are always at right angles to each other, and usimlly 
fall precisely in the vertical and horizontal meridians, the 
meridian of greatest curvature being most frequently the 
vertical. The result of this is, that a pencil of rays falling 
into the eye, instead of meeting at a common focus, ia 
irregularly refracted, those raya passing through the 
vertical meridian of the cornea being brought to a focus 
much earlier than those which fall through its horizontal 
meridian ; and, consequently, at the focus of the former the 
latter rays forjn a horizontal streak of light. The inter- 
mediate or oblique meridians will probably be of regularly 
intermediate refracting power. 

The interval between the foci of the two principal meri- 
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dians ia called the Focal Interval, aad is a meaenre of the 
astigmatism. 

The accompanying diagram (Fig. U5), after Dondere, 
will aeaist in the nnderstandingof the course of a pencil of ^h 
rays after they have passed through an astigmatic cornea, ^^H 
those rays belonging to the horisontal and vertical meri- ^^H 
dians being chiefly cocsidered. ^^^| 

At A neither vertical (t, v') nor horizontal (h, h') laja ^^^| 
have yet Ijeen united at their foci, but the vertical raya are ^^ 
the nearest to their focus ; and, therefore, the appearance 
which the pencil of rays would give, if caught here on an 

Fi-i. -lb. 

At B the vertical raya have met at their focus, but the 
horizontal rays not as yet at theirs, and the result is there- 
fore a horizontal straight line. At C the vertical rays are 
diverging again from their focus, and the horizontal rays 
have Btill not como to theirs. At D the same conditions 
exist, only a little farther on, where the one set of rays is 
diverging, the other still converging, but each at the same 
angle, hence the shape of the figure is ronnd. At E the 
horizontal rays have met and the result is a vertical 
straight line. At G both seta of raya are divergent, and 
the figure is an oval with the long asis perpendicular. 
There are various kinds of astigmatism, according 

^ 1= 
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to the position of the two principal foei with reference 
to the retina. 

1. Simple Hypermetropic Astigmatism. When the focus 
(V, Fig. 26) of the vertical rays ia situated on the retina 




Fig. 27. 



(emmetropia in that meridiaii), while that (H) o£ the 
horizontal rays lies behind the retina (hypenuetropia in 
that meridian). 

2. Compound Sypermetropic Aitigin/atism. When the 
foci of hoth Bets of raye is behind the retina, that (H, 




Pig. 28. Fia. 29. 

I'ig. 27) of the horizontal rays further back than that (V) 
of the vertical raya. 

3. Simple Myopic Astigmatism. When the focus (H, 
Fig. 28) of the horizontal rays is situated on the retina 
(emmetropia ia that meridian), while the focus (V) of the 
vertical rays is situated in front of the retina. 

4. Compound Myopia Astigmatism. When the foei of 
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both sets of raya are situated in front of the retina, but 

fiirther forward in the caae (V, Fig. 29) of the vertical raya. 

6. Mixed Astigmaiiavi. When the focns (H, Fig. 30) of 

the horizontal rays falls behind the retina (hypermetropia 




in that meridian), and the focas (V) of the perpondicnlar 
rays in front of the retina (myopia in that meridian). 

Symptoms of Astigmatism. Wo may conclude that 
an individual is astigmatic if he sees horizontal (or vor- 
tical) lines, such as the horizontal portions of Roman 
capitals or the horizontal lines in mnsic distinctly, while 
the vertical (or horizontal) lines seem indistinct. We have 
such a complaint, for example, when the retina is situated 
at the focns of the parallel rays passing through the- 
vertical meridian of the cornea. 

The reason of this is, that a line (a and b, Fig. 31) 

may be regarded ae a number of points, 

, each giving ont divergent rays, some of 

• ivhioh raya falling into the eye pass 
• ■•••••••5 through the horizontal meridian of the 

• cornea, and others pass through the 
vertical meridian. In the above anp- 
posed case the eye will see the horizontal 

line (6, Fig. 31) distinctly, because the rays which diverge 
from each point of the latter in a vertical plane, i.e., at 
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right angles to the direction of the line, are brought to a 
focuB on the retina ; while those rays diverging in a hori- 
zontal plane, although not meeting on the retina, do not 
render the pictnre of the line indistinct, becanse the difEa- 
Bion images resulting from them exist in the horizontal 
direction, and consequently cover or overlap each other 
on the horizontal line, and therefore are not seen. At the 
ends of the line only (t. Fig. 32) do the diffusion images 
oanse a " fuzziness," or make the lino 
seem longer than it is. In this case a ^^ 

vertical line (a, Figs 31 and 32) seems ^^ 

indistinct ; becanse, the horizontal ^**^^^^^^ ° 
meridian being out of focus, the difEu- ^« 

sion images existing in that direction Fig. 32. 

are very apparent, aa they do not over- 
lap. On the other hand, in order to see a vertical stripe 
accurately, it is necessary only that the rays diverging in 
a horizontal plane should have their focus on the retina; 
and, therefore, if an individual can only see vertical 
lines distinctly at 6m. we know that his eye is emme- 
tropic in the horizontal meridian (and probably myopic 
in the vertical meridian). We do not, however, hear 
this complaint as often as might be expected, because 
simple astigmatism is nob so common as one or other of 
the compound forms. 

Astigmatic people do not generally see very distinctly, 
either far or near. 

Even in hypennetropic astigmatism the book is very 
often brought close to the eyea, in order, by increas- 



ing the SI 
tinctness. 



I of the image, to make up for its indis- 
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Astigmatic iudiriduals frequently EofFer mucli froia 
headache, dne to conBt&nt effort to see distinctly, and ws 
cnre the headache when we correct the astigmatism 

All these signs and symptoms appertain more to the 



T degrees may 
B indistinctness of vision ; 
fpermetropio astigmatism 
a life, when the accommo- 



rather high degrees of aBtigmatiai 
cause no annoyance beyond aomi 
and, indeed, slight degrees of h; 
often pass unnoticed until late ii 
dation begins to fail. 

We are often led to suspect and seek for astigmatism, 
when, in examining the refraction with spherical glasses, 
we are able to bring about some improvement of vision, 
but cannot obtain normal V with any glass, while there 
is no organic disease to account for the defect. Also if. In 
osamining with spherical glasses, we find V benefited 
equally by several glasses of considerable difEerence in 
power, even perhaps by convex as well as by concave glasses. 

The ophthalmoscope affords us an admirable means of 
diagnosing astigmatism. Just as the astigmatic eye 
cannot see horizontal and vertical I 
the same moment, so is an observer 
the vertical and horizontal vessels i 
eye simultaneously, but must alter h 
be able to see first the one set and tj 
shape of the optic disc also gives a clue to the presence 
of astigmatism. If the disc be truly circular it will 
appear in the astigmatic eye to be oval. But if, as often 
happens, the optic disc be really oval, then in astigmatism 
the oval will seem to lie with its long axis in one 
direction when observed in the upright image, and in the 
opposite direction when seen in the inverted image. 



lea equally well at 
unable to see both 
the retina of the 
accommodation to 
in the other. The 
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The Estimation of the Degree of AatigmatJBm, 
and its Correction. It is evi<ient that, to correct astig- 
matism, the ordimuy apherical lenses would be of little 
uHe, for thoy affect the refraction of the light passing 
throngh them eqnallj in every direction. We employ, 
therefore, what are termed cylindrical lenses, which 
refract light in one direction only, viz. : — that corree- 
ponding to their corratnrea and at right angles to their 

Simple Astigmatism. If a case come before us in 
which we Bospect aBtigmatism, we place Snellen's Snnriae 
(vide diagram at end of book), or some snch diagram, at 
6 m. from the eye, and inquire of the patient whether 
there be any line which he sees much more distinctly 
than the others, and can trace further towards the central 
point. If that be so, we know that he is emmetropic 
in the meridian at right angles to that line ; provided his 
accommodation be at rest. 

In case the horizontal line below at each side be 
the distinct one, the eye is enmietropic in the vertical 
meridian, and probably hypermetropic in the horizontal 
meridian, because the latter is generally that of least curva- 
ture. Consequently, a convex cylindrical lens held with 
its curvature horizontally (axis vertical) before the eye, 
will correct the defect. The highest conves cylindrical 
glass which gives the patient the best possible distant 
vision, will be the correcting glass. This is a case of 
Simple Hypermetropic Astigmatism (As. H). If the lena 
required be + 2 D Cyl. it would be As. H. 2 D, and in 
prescribing for the optician we would write " + 2 D Cyl. 
As. Vert." 
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If the central vertical line be the distinct one, thei 
emmetropia exists in the horizontal meridiaa, and pro- 
bablj, therefore, myopia in the vertical meridian ; and a 
concave cylindrical lena held before the eye with its 
curvature vertical (aiis horizontal) wiU correct the 
defect. The lowest concave cylindrical lens, which gives 
the patient the best possible distant visioo, will be the 
correcting lens. This is a case of Simple Myopic Astig- 
matism (As. M). If the lens be — 25 Cyl. it would ba 
Aa. M. 2-5 D. And for the optician we would write, 
" — 25 D Cyl. At. horiz." 

Com;poiind Aetiginatism. If no line be very distinctly 
seen, then we may commence our examination with 
Snellen's Distance Test Types, and test in the ordinary 
way with spherical lenses, until wo find that one which 
gives the best distant vision. This we place in a spec- 
tacle frame before the eye, and proceed, aa already ex- 
plained, to ascertain the meridians of greatest and least 
onrvature of the cornea. If the spherical leue be -|- 4 D, 
ajid with it the horizontal lines in the Sunrise diagram be 
the most distinct, then the vertical meridian is sho\vn 
to be corrected, and the eye is probably still hyperme- 
tropic in the horizontal meridian, and requires a -|- 
oylindrical lens with its axis vertical, in addition to the 
spherical lens, to correct the 
entire defect. Suppose this 
— n. 4 D + H Id cylindrical lens be found to 

bo -I- 1 D Cyl. then the H in 
the horizontal meridian will 
be shown to be 5 D, and the astigmatism to be I D. 



The latter noted down would be of little practical 
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value, and tberefore we prefer to write in our 
note-books the factors of the ABtigmatiam, thus : — 
*' H 4 D + Ah. hid Ax. Vert.," or, aa iav the optician, 
" + 4 D Sp. O + 1 D Cyl. Ax. Vert."* This is Com- 
potind Hypermetropic Astigmatism. 

In au analogous way we examine for Gompoond Myopic 
AstigmatiHin, in which every meridian is myopic, but the 
rertical more so than the others. 

Mixed Astigmatism. Lastly, we come across cases in 
which both concave and convex spherical lenses produce 
a certain amount of improvement, but neither give fall 
Tiaion. Placing then one or other before the eye in the 
spectacle frame, the examination is proceeded with by aid 
of Snellen's " Sunrise." We ascertain, for example, what 
is the lowest concave spherical lens «. an. 

which will bring oul; one horizontal 

ray distinctly, let this be — 3 D ; 

we have then myopia of 3 D in the 
vertical meridian. Now, having 
removed the — lens, we find what is the highest convex 
lens which will bring out one vertical line distinctly, let it 
bo + 6 D ; this indicates hypermetropia of that amount in 
the horizontal meridian. We m,ay correct such a case in 
either of two ways : — («.) By a Sph. — 3 B which will 
correct the vertical meridian, but will increase the hyper- 
metropia in the horizontal meridian by 3 D, making it 8 D, 
which can then be corrected by combining a cylindrical 
lens of -f 8 D, axis veriiical, with the above spherical lens. 
(6.) By a spherical + 6 D which will correct the hori- 
zontal meridian, but will increase the myopia in the 
• The sign o indicates " combined with. " 
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Tertioal meridian to 8 D, necessitating the combinaiion of 
a — C7I, lens of that nnmbei', mth the + 5 D Spli> 1 
For reading, writing, etc., the correction of the hyper- 
metropic meridian alone would in Eiuch a caae be pro- 
bably snfScient. 

As it. is necessary, in order to test the d^ree, etc., of 
ostigmntism accurately, that the accommodation be at 
rest, it is most important, before the examination for any 
of the hypermetropic forms, to instil atropine into the eye. 
Bat care mast be taken in prescribing the glasses to make 
the necessary deduction for atropine. {Vide p, 52.) 

The foregoing is a good clinical method, and can be 
employed by every one with the apparatus most com- 
monly at hand. There are other diagrams which answer 
the purpose as well as Snellen's Sonrise. There are also 
other methods of determining astigmatism. 

Tbe etttimation of the degree of astigmatism l^ tii of 
the ophthalmosoope is treated of in Chapter IH. 

IrKBOUULR ASTlOMATtSH. 

In irregolar astjgmatism the refraction of the eye 
diffen, Bot only in diSorent meridians of tbe eye, but even 
in diffenok paite of one Mid the nine meridian. This 
is fraqnontly dn« to ineguluitiM cu tlia surface of the 
vmm, Ui« nsnlt of fbnaer nlewB, and ako sometimeH 
to imgnfaur i«baotii^ {xnnv in diffiaraot paKs of tlw 
I. It oaiuiot bs oonccted. 



Axraoacnonjk 
kfeans a diltawMw in the ntna tiv ai of the two eyes. 
vm faeii^ mj%)fic, bjjMtatetropic, or atttgnauc, whilo 
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the other ia emmetropic, or ametropic in a way different 
from its fellow, So long as the difference in refraction 
IB bnt slight, say 1 D or 15 D, it is generally possible to 
give the correcting glass to each eye. Wlien the difference 
is considerable, it is often impossible to fnlly correct each 
eye, becanse binocular yieion Laving never really existed, 
the patients are anable to tolerate the presence of a clear 
image on each retina. We mnst then be content with cor- 
rection of the least ametropic eye, or of that one which has 
the best vision — or, we may partially correct the moat 
ametropic and fnlly correct the least ameti'opic eye. 
Each such case mnst be dealt with as it permits. 



ANOMALIES OP ACCOMMODATION. 

Pbesbtopia. 



This ia a d imination in the amplitude of accommodation, 
which commences at an early age, and ia doe solely to 
natural changes tailing place slowly in the eye. It might 
not, therefore, strictly speaking, be considered as an 
anomaly. The power of accommodation commences to 
grow feeble at the tenth year of age, and then the near 
point begins to recede from the eye. Donders it was 
who first discovered this fact, and ascertained the 
laws which govern the progressive decrease of accom- 
modative power. He designed the accompanying diagram, 
(Fig. 33), which illnstrates the decrease, and indicates 
the amplitnde of accommodation at different ages. 

The nnmbers along thte upper horizontal line refer to 
the ages, those along the left hand perpendicular line 
to the dioptries- The curve r r shows the refraction 
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the same at the same age ir 
well as in emmetropia. 

The oftEse of presbyopia 1 
change in the ciyBtalline lens 
therefore less easily altered 



all forms of ametropia, as 

as chiefly in a progresaiTe 
which becomes hairier, and 
n its cnrvature. In more 
advanced life, diminished energy of the ciliary muscle 
becomes a factor in the prodnction of presbyopia. 

The near point gradually receding from the eye, it 
finally reaches a distance beyond that at which the person 
nsnally reads, writes, sews, &q. Employments of this 
kind then become difficult, because the retinal images are 
too small, owing to the distance at which the work mnst 
be held from the eye, and in order to make up for this 
smallnesB of the images, the indiTidua! seeks to improve 
their brilliancy by procuring stronger light. 

Presbyopia is usually said to be present, when the near 
point lies at more then 22 cm. from the eye, and we 
correct it by giving such a convex glass for reading, Ac., 
ae will bring the near point back to 22 cm. Now, in 
order to see at that distance, a positive refracting power 
(p) of ('^3* =) 45 D is necessary ; and if the eye has 
not BO much positive refraction, a convex glass must be 
given to it of such power as will bring j> up to 4'5 D; 
and this lens is the measure of the presbyopia. At 
the age of 40 {vide Bonder's Diagram, Fig. 33) the eye 
possesses a positive refraction of jast 4-5 D ; and, therefore, 
from this age presbyopia (Tficrfits uj.) ia said to commence 
in emmetropic eyes. The presbyopia, then, is equal to the 
difference between the positive refracting power possessed 
by the eye and 4-6 D, and tiie number thus fonnd is the 
correcting glass for the presbyopia. 
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The following table indicates the presbyopia of tlie- 
emmetropto eye. 





Age. p. leqaired. 


p. existing. 


Presbyopia. 
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0-26 




75 
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■ - 1-0 
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- 175 


e-2S 


80 


4-6 


- 2-B 


7-0 



It is hardly neoeasaiy to point oat, that preshyopia 
comes on at a much earlier age in hyperme tropes than 
in emmetropeB ; while in myopes its advent is post- 
poned ; or, in the higher degrees of myopia, it may not 
come on at all. The hypermetrope of 3 D would be 
presbyopic at the age of 27 ; because, in order to arrive at 
the 4*5 D of positive refraction required, he must have- 
an amplitude of accommodation of (3 D + 4'5 D) 7'5 D, 
and this he hae only up to that age (^lide Fig. 33). 

The myope of 4"5 D can get along until something over 
60 years of age without any glass for reading (vide Table). 
At 65, if he were emmetropic, be would have a presbyopia 
of 4'75; consequently, he will now require a -)- glass of 
(4-75 - 4-6) 025 D. 



Paralysis of Accommodation. 

This is uBuaily combined with mydriasis. 

can only be ascertained by examination of the function, 

and it gives inconvenience to the patient according to the 

state of his refraction, If he be emmetropic, his distant; 
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■riaion contimies good, while hia vision for near work is 
mncli impeded. If he be hypermetropic, as he requires 
his accommodation for distant objects, vision for distance is 
interfered with, and still more bo vision for near objects. 
If he be myopic, vision is less aSected than in either of 
the other forma of refraction ; indeed, if he be very near- 
sighted he may suffer little or no inconvenience, being 
able to see near objects at his far point. 

Micropsia is a common symptom in cases of partial 
paralysis of accommodation ; and is due to the fact, that 
the great effort of the defective accommodation gives 
the sensation of the object being much nearer to the eye 
than it roaDy is. 

Causes. The most common cause o£ paralysis of accom- 
modation is the action of atropine, but it is also the result 
of, or is attendant upon various diaeaseB. It is one of 
the symptoms of paralysis of the third nerve ; it may be 
due to exposure to cold ; or it may depend upon syphilis, 
eyphilitie periostitis at the sphenoidal fissure, syphilitic 
gnninia, or syphilitic inflammation of the nerve itself. 

In cases of double paralysis of accommodation a central 
cause must often be looked for. Paralysis of accommo- 
dation and mydriasis are sometimes forerunners by many 
years of serious mental derangement. 

Diphtheria ia a frequent cause of double paralysis of 
Bffloommodatiou and mydriasis, and here the prognosis is 
always favourable. 

Treatment. This depends chiefly upon the cause. In 
all cases, except those of central origin, solution of eserine 
should be instilled into the eye. Suitable convex glasses 
may be given for near work, pending the cure. 
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" Tone " of the Ciliary Muscle. 

In every eye, even where there is no spasm of accom- 
modation, a certain portion of the accommodation can only 
be relaxed by atropine. This is due to " tone " of the 

ciliary mnscle. If in hypermetropia this be not taken 

t 

into account, and if the lens found to correct the 
H. under atropine be prescribed, when the effect of the 
atropine wears off and the muscle recovers, the glass 
will not suit ; because the restored " tone," in addition to 
the lens, will bring the rays to a focus in front of the 
retina. Therefore, in cases of hypermetropia, 1 D in 
adults, and 1*5 D or 2*0 D in children must be deducted 
from the lens found under atropine. In myopia the 
lens found under atropine will not be strong enough 
when the eye recovers from the drug, because the 
restored tone of the muscle goes to increase the myopia, 
and for this increase a concave lens of 0*5 D must be 
added to the lens found under atropine. 

Spasm or Cramp of Accommodation has been treated of 
under the head of Hypermetropia (p. 25). 



CHAPTER III. 

THE OPHTHALMOSCOPE. 

ALTHOcaH the dioptric media of an. eye be perfectly clear 
and normal, yet no detail of ita fundas can be disceraed 
by the unaided eye of an observer who looks through the 
pupil, the latter being for him merely a dark opening. 
The reason of this is, that these dioptric media are com- 
posed of a system of convex lenses. To explain: — Sup- 




FiG, 34. 

pose the inside of a small box (vide Fig. 34) to be black- 
ened, and on its floor some printed letters fastened, and 
that a hole be ont in the lid, which is then replaced : it 
will te found, that, by aid of a lighted candle and with a 
little experimentation, the letters may be read through the 
aperture. The rays passing from the light i into the box 
throngh the aperture illuminate the opposite surface, and 
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from this sarface the rays, a, i, and otheis, pa6s out again 
throngh the opeitmg, and some of them fall into the ob- 
aerver's eye at E. Bnt if, in order to make this box re- 
present an eye more accurately, we place a convex lens ] 
immediately within the aperttire, the conree of the rays J 
is altered. 

All the rays passing into the box (Fig. 35) from L are 
brought to a focns on its opposite side at m by the convex 
lens n, ; and, according to the optical law of conjugate foci, 
all the rays parsing out from the box meet again at the 
source of light L, and hence none of them can be received 




Fig. 35. 



by the eye of the observer, nor can this eye be placed 
in any position where it could catch any of these rays ; 
for if it be placed anywhere between the aperture and L, 
itwonld cut off the light passing from L into the box. 

Selmliolts's Ophtkahiioecope. If the eve of the observer 
could itself be made the source of light, the difficulty 
would be solved ; and practically this is what Helmholtz 
accomplished with his ophthalmoscope in 1851. The 
instrument he first used mas composed of a number of 
small plates of glass, (Fig. 36), from which light from 
L was reflected into the eye E, and thus the fundus of the 
latter illuminated. From m rays pass back again by the 
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m 


1 

L 


back to L, but some pnasing throiigh the opbthalmosoope. 

Fig. 36. 

and falling into the obeerver's eye placed close behind 
the instniment at a, form in it an image of in. 

Modern OphtkalTruiECOps.— 'For the original ophthalmo- 
scope of Helmholtz a concave mirror of 20 cm, focal length 
with a central opening has been snbatitnted. This mirror 
{Fig. ;i7) throws convergent rays into the eye E ; and 

¥\(i. 37. 
these, being made more convergent by the refracting 
media, cross in the vitreona hnmour and light up part 
(a 6) of the fnndTi?. From every point of this illnminated 
surface rays lire reflected back again out of the eye. If 


J 
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the latter be emmetropic, the rays on leaving it become 
parallel, and some of these parallel rays, passing throngh 
the aperture (c) of the ophthalmoscope, fail into the 
observer's eje, and, if it be emmetropic, are bronght 
to a focus on its retina; the rays from m, at m', fcboae 
from sj at x', and tliose from ;/ at y', and thas aii image 
of the part x vi y is formed on the observer's retina. 

The foregoing method of esamining with the opbthal- 
moBcope IF called tbe Direct Method, or, The Examina- 
tion of the Upright Image. By it the va,rions parts of 
the fundus are seen in their natural positions, but much 
enlarged (about 15 diameters in the emmetropic eye), 
and it is consequently very valuable for eKamining minute 
details. 

It is necessary for this method that the surgeon should 
approach his eye as close as possible to tbe eye under 
examination, in order to receive as much of the light 
coining out of it as possible. 

It is also necessary for this method that the accommo- 
dation both of the surgeon's and of the patient's eye be at 
rest, as otherwise the rays coming from the latter cannot 
form an image on the retina of the former, at least if both 
be emmetropic. The patient's accommodation will be 
relaxed by making him gaze at the black wall behind the 
surgeon's bead, or his accommodation may be paralysed 
with atropine. 

Voluntary relasation of the accommodation on the part 
of the observer is often a matter of mnch difficulty to 
beginners. The ciliary muscle, not being a voluntary 
muscle, is not under our direct control, and can be 
a secondary way only through the conver- 
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gence of the optic axes ; for this convergence ie regulated 
by voluntary muscles, and is intimately associated with 
the accommodation. With parallel optic axes we have 
no accommodation ; therefore, when we want to relax our 
accommodation, we produce parallelisni of otit optic 
axes. Still, when the beginner approaches bis eje cloae 
up to that of hia patient, the knowledge that he is bo 
close to the object he wishes to see renders this parallelism 
and relaxation of accommodation very difficult. 

It is not easy to teach another how to relax his accom- 
modation, but the following hint may be of use. Take a 
printed page and Iiold it at the ordinary reading distance, 
so that the type may be clearly seen ; then gaze vacantly 
at it, 80 that the type may become indistinct. The accom- 
modation is now relaxed, and the act was accompanied by 
a peculiar sensation in tbo eyes. Wben examining in 
the erect image, cause this same sensation to take place ; 
and it may be assisted, if, with the eye not in use, the black 
wall behind the patient's head be gazed at. 

The Indirect Method, or The Examination of the 
Inverted Image, is employed in order to obtain a more 
general view of the fundus than the direct method 
admits of. 

In addition to the ophthalmoscope a convex glass (I, 
fig. 38) of about 14 D is here used. The latter is held 
about 10 cm. from the eye (E) nnder examination, while 
the observer throws the light through ic into the eye. 
In passing through the lens the rays are made mora 
convergent, and this convergence is increased by the 
refracting media, so that the rays cross in the vitretius 
humour, and light up a portion of the fundus oculi. 
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From any points a and & of this ilJominated place 
pencila of raye pass out again from the eye, and, be- 
coming parallel, pass through the lens, and are nnited 
by it at a' V ; and thuH a real inverted image is foi-med 
of the part a h, which image may be se n by th b rrer 
whose eye is placed behind 0, The t ng the 1 ns I 
the more convergent must rays from th e am n d y be 
made ; and, consequently, the closer m t and i be to 
each other, and the smaller and bri ht mu t be the 

Fig. 38. 

image formed. The weaker the lens I, the larger and leas 
brilliant is the image. 

In examining by the indirect method, the observer 

right aupra-orbital margin, and, taking care that he is 
looking through the central opening, he reflects the light 
of the lamp into the patient's eye at a distance of about 
50cm. A red glare from the fundus will then be 
seen in the pupil. Keeping the pupil illuminated, the con- 
vex 14 D, held between the forefinger and thumb of the 
sui^eon's left hand, in brought upin front of the patient's 


1 
1 
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eye, and kept there in the perpendicular position : the sur- 
geon steadying this hand with the tip of the little finger on 
the patient's forehead. The convex glass is now removed 
just far enough from the patient's eye to cause the 
margin of the pupil to disappear out of the surgeon's 
field of vision. He then ceases to look into the eye, and 
fixes his gaze on the place where the inrerted image of 
the fundus is formed, i.e., at about the focns of the convex 
glass, or between this and the ophthalmoscope. 

The diagram (Fig. 39) serves to illustrate the effect of 
n of the image. 




FiQ. 39. 



The left eye is seen in the upright image in the left- 
hand picture, while the same eye is seen in the inverted 
image in the right-hand picture. In the diagram the two 
images are of the same size for the sake of convenience ; 
although, of course, in reality the upright image is much 
larger than the inverted image. Moreover, it should not 
be supposed that nearly the whole fundus ocnli, as here 
represented, can be taken in at one view with the ophthal- 
moscope. The portion visible with the ophthalmoscope 
at one moment, even in the inverted image, is smalJ ; so 
that it is necessaiy to esamine the different regions in 



-, it- 



detail, in order to become aoqnainted with their 
dition. 

The reflex from the anrface of the cornea gives a gooci' 
deal of annoyance to every beginner. It cannot be done 
away ■with ; but, as it moves in the opposite directi 
a motion of the object lenE, it is possible to see pe 
The reflection from the convex object lens may be 
moved from the line of sight by a slight rotation of 
lens on its asis. 

To examine the Oiitia Nerve, the snrgeon sits 
front of the patient, and directs him to turn his 
somewhat to the opposite side, and slightly upwards 
as the papilla is sitnated about 15° to the inner aide of 
the poBlerior pole of the eye, and about 3" above it. For 
instance, if the left eye be examined, the patient is to 
direct his gaze, without turning his head, to the right 
and a little upwards, say towards the surgeon's right ear. 
It is well always to seek out the optic papilla in the first 
instance, not only because it is so imjiortant a part of the 
fundus oculi, but because, examining fi'om it towards the 
periphery, we are the better able to determine the locality 
of any pathological alteration. 

Should the patient not direct bis gaze in such a way as 
to enable the anvgeon to see the optic jjap 
deeired region, it may be brought into view either by a 
motion of the sui^eon's head in the opposite directii 
or by a motion of the convex lens in the same dii 
tion, or by a conibination of both these manmnvTes, 

The Macula Lidea should then be examined. It may be 
seen by directing the patient to look straight at the hole 
of the o ph thai nio SCO pic mirror, for it will then correspoai 
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with the macula Intea of the observer's eje. It is more 
readily seen in the inverted than in the upright image ; 
but its examination is often very difficult, owing to 
contraction of the pnpil produced by the strong light 
falling on so sensitive a portion of the retina, and by the 
reflections from the surfaces of the cornea and crystalline 
lens, which fill the area of this contracted pupil. It is, 
therefore, a better plan to direct the patient to look some- 
what to the side of the eye under examination, e,g,, to the 
right side of the observer's forehead, if the right eye be 
under examination, and then by motions of the convex 
lens to bring the macula lutea into view. 

After this The Periphery of the Fundus in every direc- 
tion is to be examined, by making the patient look 
upwards, downwards, to the right, to the left, etc. 



Estimation of the Refraction bt Aid of the Ophthal- 
moscope. 

From what has been said with reference to the Direct 
Method of ophthalmoscopic examination, it will have 
become evident, that it affords a means for determining 
the refraction of the eye. For this purpose the surgeon 
first corrects any ametropia he may himself possess. 

At a little distance from the observed eye into which 
light from the ophthalmoscopio mirror is thrown, if it be 
either myopic or hypermetropic the surgeon will be able 
to see some of the details of the fundus, but if it be 
emmetropic he will not. In myopia the rays coming out 
of the eye form an inverted image at the far point of the 
eye in the air, and this image can be seen by the observer 
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who accommodatea his eye for that point. In. hjperme- 
tropia, the rays coming out divergent from the eye pass into 
the observer's eye, and these form an upright image of the 
part of the patieat'e fundus ocnli from which they come. 
Bnt in emmetropia, as the rays come ont parallel, those 
from any two points (m, n. Pig. 40) at a short distance 
from each other in the fundus, on emerging from the 
eye diverge quickly from each other, and the observer a 
little way oS (at A) receives none of them into hia eye. 




f 10. 40. 

or obteins only an indistinct image or red glare. If ho 
go very close to the eye he can see details. 

If, on the observer moving hia head from side to side, 
the vessels, etc., of the observed fundus move with him, the 
case is one of hypermetropia, because the image is an 
erect one. If the vessels, etc., move in the opposite direc- 
tion to that of the observer's head, the observed eye ia 
m.yopic, because there the image is inverted. 

For the quantitative determination of ametropia a 
refraction ophthalmoscope (Loring'e, Landolt's, Knapp's, 
Couper's, Fox', Nettleship's, Lang's, etc.) is required. 
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This inBtrument provides a number of convex and concave 
lenBeB, capable of being broagbt into position behind tbe 
Bigbt-bole in rapid saccession by a simple meclianism. 

It is neceasaiy, in tlie first instance, that the sorgeon 
be aware of the natnre of his own refraction. 

If the Surgeon he Emmetropic he can aee the fandns 
ocnli of an emmetrope in the npright image without any 
lens, provided he go close enough ; as the parallel rays 
coming from the examined eye will be focuased on his 
retina, because hia eye ia adapted for parallel rays. 

In order to see the fundus ocnli of a hypennetrope, he 
must place such a convex lens behind his ophthahnoBcope, 
as will render the divergent rays coming from the 
patient's eye parallel, before they pass into hia eye. 
This lenB ia the measure of the patient's hyperme- 
tropia, because it shows how many dioptriea the eye 
wants of being enimetropic, or in order that the rays 
coming from it may be made parallel. The lena which 
makee the divergent rays coming from the patient's 
retina parallel, would also give to parallel rays passing 
into the eye such convergence that they would meet 
on the retina, i.e., it would correct the hypermetropia. 

To see the fundus ocnli of a myope, the emmetropic 
surgeon must place a concave glass behind his ophthalmo- 
scope, in order that the convergent raya coming from the 
observed eye may be made parallel, before they pass into 
his eye ; and the lowest concave lena which enables him 
to see the fundus ocoli is the meaaui'e of the myopia, as 
Bhowing by how many dioptries it is in excess of emme- 
tropia. 

If the surgeon be ametropic, he may either correct his 



ametropia by wearriug the suitable lens, and then proceed 
as though he were emmetropic; or else, and which is 
perhaps the better plan, he may add or subtract the 
amonDt of his ametropia from that of his patients. For 
ei ample ; — 

The SypermetTopic Surgeon of, say 3 D, requires a + 
lena of 3 D in order to see an emmetropic fundna oculi, 
this lens going altogether to correct his own defect. If, 
in order to examine the fnndus of another eye, he require 
a + lens of 6 D, the examined eye mnst be hypermetropic 
3 D, the other 3 D going to correct the sni^eon's H. 
If he be able to see the fundna ocnli under observation 
without any lens, it shows that that eye has an excess of 
refraction corresponding to the want of refraction in his 
own eye, that is to say, it is myopic 3 D. If he require a 
concave 2 D, his want of refraction ia not enough by 
that nnmber of dioptriea, and he has to do with an eye 
which is myopic 5 D ( 3 D + 2 Dj. 

If the Surgeon he Myopic, e&j 2 D, he requires a 
— 2 D to see the fundus of an emmetropic eye, this lens 
going wholly to correct his own ametropia. If he see the 
fundus with a — 7 D, the examined eye has M 6 D, for 
2 D has been used in correcting the surgeon's M. If ha 
be able to see a fundus without any lens, the patient has 
H 2 D, the want of refraction in the latter's eye com- 
pensating exactly for the excess of refraction in the 
surgeon's eye. If he find it necessary to use a + lens of 
7 D it will indicate that his escess of refraction is not 
able to make np for the defect of refraction in hia patient's 
eye, and that the latter has H = 9 D (2 D + 7 D). 

The Existenee and Degree of Aetiijmatiam, may lie Deter- 
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mined with ike Ophthalmoscope. We know that astig- 
matiBm is preeent, if, in the npright image, we see the 
upper and lower margins of the disc and the horizontal 
vessels well deBoed, while the lateral margina and the 
"vertical vessels are blurred, or vice uersii. Again, we 
Tcnow that aBtigmatiBm is present, if, in comparing the 
shape of the optic disc in the upright and inverted 
images, we find it to be an oval with its long axis perpen- 
dicular in the former, and with its long axis horizontal 
in the latter, showing that the refracting media are more 
powerful in the vertical than in the horizontal meridian. 

We may ascertain the kind and degree of astigmatism 
as follows : — If, in the upright image, we can see the 
retinal vessels in one meridian distinctly, while in order 
to see those in the opposite meridian a concave or convex 
lens behind the ophthalmoscope is required, we know 
that the case is one of simple myopic or hypermetropic 
astigmatism; the emmetropic meridian being that at 
right angles to the vessels seen without any lens, and the 
number of the lena indicating the amount of ametropia 
in the other meridian. 

If, in the two principal meridians, two concave lenses, 
■or two convex lenses of different strength be required, we 
have to deal with a case of compound astigmatism, 
myopic or hypermetropic ; the greatest error of refraction 
being in the meridian at light angles to that, the vessels 
of which are made distinct by the strongest lens. 

If a concave lens be required to bring into distinct 
view the vessels in one meridian, while a convex lens is 
required for the opposite meridian, the case is one of 
mixed astigmatism. Myopia esists in the meridian at 
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right angles to that in which the vesaek are brought into 
view by the concave lens, and hypermetropia esiste in 
the opposite meridian. 

I would again impress upon the reader the absolute 
nocessity of thoroughly relaxing hia accomniodation in 
all examinations in the npright image. Paralysis of 
the patient's accommodation with atropine is necessary in 
most cases, where accuracy in the determination of the 
refraction with the ophthalmoscope is required, and can 
hardly be done withoat in cases of hypermetropia and 
hypermetropic astignaatism, owing to the cramp of 
accommodation which is almost always present. 

By Means of the Inverted, Image the kind, and approxi- 
matively the amount, of ametropia may be ascertained. It 
is unnecessary to enter here into details concerning this 
imperfect method, and I shall merely state in general,, 
that, if the case be emmetropic, when the object-glass is- 
held close to the eye and gradually withdrawn from it, 
the image continnes of the same size. In hypermetropia 
it diminisheH in proportion to the amount of the defect. 
In myopia it increases in size in proportion to the amount 
of the defect. 



1 



EiETINOSCOPY. 

Another and very useful method for determining the 
refraction by the ophthalmoscope is termed Retinoscopy, 
Keratoscopy, or Pnpilloscopy. The play of light and shade 
on the fundus of the eye is that upon which this method 
depends. Either a concave or a plane ophthalmoscopic 
mirror may be employed. 
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I£ the rays from a light (L, Fig. 41) be inflected 
from the concave mirror (m) of an ophthalmoacope, they 
cross at a certain point (A), and form there an inverted 
image of the flame, and then diverge again. If these 
diverging rays be made to pass throngh a conves lena 
(B) placed at such a distance in front of a screen 
(E) that the raja meet at a focus on the latter, a 
very small and brilliant npright image (0) of the flame 
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Fia. 41. 

is there formed, surrounded by a deep shadow. If 
the screen be moved slightly towards the lens (to H), bo 
that the focus of the rays -would lie behind it, or if it be 
removed slightly away from the lena (to M) so that the 
focus come to lie in front of it, the brilliancy of the 
image on the screen and the intensity of the surrounding 
shadow are reduced. Because, in each instance a circle of 
diffusion, and not an accurate image, is formed on the 
screen, and the further the focus of the pencil of rays is 
F 2 
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sitnated from the screen in either direction, the weaker 
does the image become and the more ill-defined the 
shadow. 

If the mirror be rotated in various directions, the 
illaminated part and the shadow are seen to move in 
the opposite direction on the screen. For example, if 
the position m' be given to the mirror, the path of the 
rays reflected from it are shown by the dotted lines, 
and the image of O is moved to 0'. This will also be 
the case if the screen be at H or at M. These three 
positions of the screen may be sappoaed to represent 
emmetropia (E), bjpermetropia (H), and layopia (M). 
Fignre 41 more particularly illuatratea the motion of 
the light and shade in E and H only, while Fig. 42 
demonstrates that in myopia. 

In the eye, in like mamver, the area of light and shade 
in the pupil moves against the motion of the mirror; 
bnt in one condition of refraction, myopia, it seems to 
move with the motion of the mirror. 

In emmetropia and in hypermetropia the rays coining 
out of the observed eye are parallel and divergent, 
respectively ; and, consequently, an upright image being 
formed by them in the observer's eye, the true motion 
given by the mirror is perceived. 

In myopia, at least in all cases of more than 1 D, the 
observer does not see an upright image of the flame on 
the fundus of the observed eye, but a real inverted aerial 
image formed between his mirror and the observed eye. 
The reason of this is, that the rays coming ont of the 
patient's eye are convergent, and meet at a focus which 
is tho far point of the eye, and form there an inverted 
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image of the object from which thej come, and which, 
in this instance, is an upright image of the flame (the 
illnminated ai«a). When, therefore, the upright image 
on the fundus movea aga,inat the mirror, the inverted 
image (which is what the observer sees) moves in the 
opposite direction, i.e., with the mirror. For example, if 
in Fig. 42 we suppose a to be the position of the image 
on the fonduB of a myopio eye, and a* the position of 
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Fig. 42. 

its real inverted aerial image ; a motion of the mirror to 
m' (the rays from m' are omitted to avoid confusion in 
the diagram) throws the image of a to a', as already 
explained, bnt the inverted aerial image of a' is formed 
at a" ; i.e., it seems to have moved with the mirror. 

In myopia alone, then, does the image move vrith the 
mirror, while in emmetropia and hypermetropia it moves 
against the mirror. In Ion- myopia (1 D and leas), as 
will just now be seen, the image also moves against the 
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From what Laa been said, it is evident, that the 
higher the ametropia (the fiirther from the screen, in 
Fig. 41, the focus of the rays) the larger and feebler the 
ilinmination becomeB (the greater the circles of diffusion), 
and the more crescentic the margin of the shadow, be- 
cause it is the margin of a circle of difEusion. 

Again, the extent of the motion of the image and its 
rate is in iaverse proportion to the degree of the ame- 
tropia. Thus, if Fig. 43 represent a myopic eye, whose 
far point is situated at a", a motion of the mirror to m' 
may be supposed to throw the illuminated part to a' and 

Fig. 43. 
then a? -will move to a". But, if the myopia be of leas 
degree, so that the far point is at a", the same motion of 
the mirror will throw a' to a", and the distance between 
these two latter points is evidently ranch greater than 
that between a^ and ([", In a hypermetropic eye (Fig. 
44) the image may be supposed to be formed at a, and a 
motion of the mirror to m' will throw it to a', while in 
a higher degree of hypermetropia it would be formed 
at 6, and the same motion of the mirror would throw it 
to h'. The distance between h and h' is much greater 
than that between a and a'. 


i 
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In practising ratinoBcopy with the concave mirror 
the snrgeon site 1'20 m. in front of the patient. 
The eye to be examined is shaded from the direct 
rays of the lamp, if the latter be placed beside the 
patient; bnt a better plan is to have the light above 
his head. The focus of the mirror shoald be 22cm., 
and any error of refraction of the surgeon is to be cor- 
rected. The light is then thrown into the eye at an 
angle of about 15° with its axis of vision, so that, if 
the pupil he not under the influence of atropine, the 
macala Intea may he avoided. In children, and when 

Fia. 44. 
the pnpil is very small, it is advisable to dilate it 
with atropine, and then the region of the macula lutea 
may be ntilized. When now the ophthalmoscope is 
rotated in different directions, motions of the light and 
shade on the fundus oculi are seen in the pupillary area. 
The surgeon directs his attention to the edge of the 
shadow rather than to the illuminated part, for its 
motion is more easily appreciated. If the edge of the 
shadow moves mith the motion of the mirror, viyopia is 
present; if it moves atfainst the mirror, emmetropia, 
hypermeti-opia, or mjopia of 1 D or Jess, is present 
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The reason why ihe motion is against the mirror in 
caaea of M. 1 D and leea is that, the surgeon being 
seated only 1-20 ni. from the eye he is examining, if 
that eye have a myopia of 1 D, its far point is so close 
to his eye that he cannot clearly observe the image 
there formed ; and, if the myopia be of even slighter 
degree, the image will be formed behind the surgeon's 
head, and he gets a shadow moving against the motion 
of his mirror, because the image he then sees is the 
upright one on the patient's fundus oculi, and not the 
inverted aerial image. 

We proceed asfollowe: — Atrial spectacle frame is put on 
the patient's face. If the shadow moves with the mirrorf 
we know at once the eye ia myopic. To find the degree 
of myopia, the surgeon puts a low-concave glass, say — ID, 
into the frame, and if the shadow still moves with the 
mirror, he puts in a higher number, say — V5 D, and so 
on, until he comes to a glass which makes the image move 
against the miiTor, If this be — 3 D, the myopia ia 3 D. 
It m.ight be supposed, as the shadow now moves against 
the mirror, that this glass over-corrects the myopia, but 
this is not so ; because, as already explained, when the 
myopia is very low, the image is formed close to the sur- 
geon's eye, or behind his head, and he consequently gets a 
shadow moving against the mirror, although emmetropia 
is not present. Consequently, — 0'5 D or — ID, has to be 
added on to the lens which gives the eSect of no distinct 
shadow ; or rather, by the above plan, it is not deducted 
from the lowest lens which makes the shadow move against 
the mirror. 

If the shadow moves against the mirror, we have to 
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determine -whether the eye be emmetropic, hypermetropic, 
or slightly myopic. Should the iUmnination be bright and 
the shadow well defined, the eye ia emmetropic, or not 
far removed from it, and if the shadow be ill defined and 
crescentic we may feel sure the eye ia highly hyperme- 
tropic. We firat put on + 1 D, and if the motion be 
Btill against the mirror the case ia one of hypermetropia, 
and higher numbers are at once proceeded with, nntil 
that one is reached which caases the shadow to move 
with the mirror. The measure of the hypermetropia is 
1 D less than the glasa so found, for it has evidently 
over-corrected the defect. 

If, however, on putting on + 1 D we find the shadow 
to move with the mirror, we change it for + 0'5 D, and 
if still the motion be with the mirror, the eye is, beyOnd 
doubt, slightly myopic — 0*5 D or bo. But if with 
+ 1 D the shadow moves with the mirror, while with 
+ 0'5 it continues to move against it, the eye is emme- 
tropic 

It may be found, that in two opposite meridians there 
is a difference in the motion of the shadow, and this leads 
us to diagnose the presence of astigmatism. When the 
difference is one merely of rapidity of motion, or of inten- 
sity of illumination and shadow, we know that we have 
to deal with either simplo or compound astigmatism. But 
if in the two meridians there is a difference in the direc- 
tion of the motion, then it is a case of mixed astigmatism- 
The best method for ascertaining the degree of astigma- 
tism and its correc ting-glass is to correct each of the 
principal meridians separately with spherical lenses. In 
compound astigmatism the difference between the two 
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lenses found indicatea the degree of astigmiitiBm, and 
also the cylindrical lens, which, combined with the correct- 
ing spherical lens for the least ametropic meridian, IB 
required to neutralize the defect. In m.ixed astigmatism 
the addition of the two nnmbera gives the cylindrical 
lens, while one or other of them, usually the + D, is 
used as the spherical leas. 

The plane mirrorcan be employed with as great aocuracy 
and satiefaction as the concave mirror in retinoscopy, in> 
deed many ophthalmologists prefer it." Here the source of 
illumination of the observed eye being, not a real inverted 
image of the light, as in the ease of the concave mirror, but 
a virtual upright image formed behind the mirror, and as 
this imago moves in the opposite direction to the motion 
of the mirror, the motion of its illumination on the fundua 
of the patient's eye must be wilh the miiror in all casea, 
and not against it, as in using the concave mirror. With 
the plane mirror therefore the shadow moves with the 
motion of the mirror in H and E and against it in M, just 
as do the vesaela, Ac, in the examination in the upright 
image. With the plane mirror it is possible to stand about 
4 m. from the patient, and yet to throw sufficient light for 
the examination into his eye ; and, therefore, the trials with 
low + lenses to determine the question of E, H, or weak 
M become unnecessary, as at that distance the surgeon is 
beyond the far point of any except an eye with quite 
insignificant myopia. 

* Mr. Storj, Opktlialmic Rn-ieiB, Anguet, 1883. 



■CHAP. III.] NORMAL FUNBUB OCULI. 



THE NORMAL FUNDUS OCULI AS SEEN 
WITH THE OPHTHALMOSCOPE. 

Reference has been made to the enlargement of the 
image of the fundus oculi seen with the ophthalmoscope. 
The cause of this enlargement is, that the fandna is 
observed through a, dioptric system, at, or close to the 
principal focns of which it is situated, and which con- 
■seqaently magnifies it to our view. The enlargement 
of the inverted image is not so great as that of the 
upright image, and it is smaller the shorter the focal 
length of the convex lens employed. The inverted image 
of a hypermetropic eye ia larger than that of an emme- 
■tropic eye, and the latter larger than that of a myopic 
«ye. It is possible to determine mathematically the 
degree of enlargement of the image. 

The Optic Papilla.— This is the first object to be sought 
for by the observer. It presents the appearance of a pale 
pink disc, somewhat oval in shape, its long axis being 
vertical. Occasionally the long aiia lies horizontally, and 
eometiraes the papilla is circular. The papUla ia generally 
Burrounded by a white ring, more or less complete, called 
the sclerotic ring, and often outside this again by a more 
■or less complete black line, the choroidal ring. The 
■sclerotic ring is due to the choroidal margin not coming 
quite up to the papilla, and in this way leaving a narrow 
edging of the white sclerotic visible. The choroidal ring 
ia the result of a hyper- development of pigment at the 
margin of the choroidal foramen. The completion of the 
optic papilla results from its fine capillary vessels, eom- 
fcined with the whiteness of the lamina cribrosa, and the 
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of the nerve fibres. It is frequently not 
:, but is paler on tbe outer side, 'where the 
nerve ti.brea are often fewer than on the inner Hide. The 
apparent colour of the papilla depeods also upon the com- 
plexion of the rest of the fundus. If the latter be highly 
pigmented the papilla appears pale in contrast ; while, if 
there be but little pigment in the choroid, the papilla may 
appear very pink. The complexion of every normat 
papilla ia not identical, and care mast be taken not to 
make the diagnosis " Hyperffimia of the papilla," where 
merely a high physiological complexion is present. 

A physiological excavation of the optic papilla is often 
met with. It ia always on the temporal aide of the- 
papilla, and can be recognized from the parallax which 
may be produced, and from the paleness of this portion of 
the papilla. When the excavation is very deep, one may 
sometimes observe the lamina cribrosa in the form of 
grey apota (the nerve fibrea), surrounded by white lines 
(the fibrous tiaaue of the lamina). A physiological differs 
ophthalmoacopically from a pathological excavation, by 
the fact that it never reaches the margin of the papilla all 
round. It is caused by the crowding over of the nerv& 
fibres to the inner side of the papilla. 

The Normal Retina ia so translucent that it cannot 
be seen ; or at moat, about the region of the yellow spot of 
children and young persons, a shimmering reflection or 
shot-ailk appearance is obtained from it, especially in the 
direct ophthalmoscopic method. 

The Macula Lutea is generally aeen aa a bright oval 
ring with its long axis horizontal, this ring being pro- 
bably a reflex from the surface of the retina. The inside 
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area of the ring is of a deeper red than the rest of the 
fnndos, and at its very centre is an intensely red point, 
the fovea centralis. 

The Qeneral FnnduB Ooull snrronnding the optic 
papilla and macnla Intea vaiiea a good deal in appearance, 
according to the amonnt of pigment contained in the 
•choroid, and in the pigment epithelium layer of the retina. 
1. If there be an abundant supply in each of these poai- 
-tionfi, the choroidal vesBela are greatly hidden from view, 
and the effect is that of a very dark red fundns. 2, If 
there be bnt little pigment in the pigment epithelinm 
layer, the larger choroidal vessels may be visible, and the 
fundus may appear to be divided up into dark islands 
Burronnded by red lines, 3. If the individual be a blonde, 
there is little pigment either in the pigment epithelinm 
layer or in the choroid, and the fundus is seen of a very 
bright red colour, the choroidal vessels in their fine rami- 
fications being discemible. In albinos even the choroidal 
capillaries may be seen. 

The Retinal VesseU. The arteries are recognized as 
thin bright red lines running a rather straight conrse, 
in the centre of each of which is a light-streak due to 
reflection from the tense coat of the vessel. This light- 
streak divides the vessel into two red lines. The veins are 
darker, wider, and more tortuous in their course than the 
arteries, and, their coats not being so tense, there is no 
light-streak. 

On reaching the level of the nerve fibre layer of the 
retina, the central artery and vein divide into a principal 
upper and lower branch. This first branching often 
takes place earlier in the vein than in the artery, and the 
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former may even brancli befo3:e appearing on the papiUa, 
as in Fig. 45. The second branching may take place ia 
the nerve itself ; and, when this occnrs, it will appear as 
though fonr arteries and four veins sprang from the optio 
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papilla ; bat more naually this branching occurs on the 
papilla, as in Fig. 45. The vessels produced by this 
second branching pass respectively towards the median 
and temporal aide of the retina, and are termed by 
Magnus the Art. and Ven. nasalis and temporalis sup. 
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and inf. (vide Fig. 45). The temporal brancliea nm~in a 
radial direction towards the anterior part of the retina. 
A small horizontal branch, the Art. and Ven. Mediana of 
Magnna, from the first principal branches, is f onnd passing- 
towards the naeal side of the retina. The temporal 
branches do not run in a horizontal direction, but make a 
detour ronnd the macnla Intea, sending fine branches 
towards the latter. Two or three minute vessels from 
principal branches run directly from the papilla towards 
the macnla Intea ; and around the macula Intea a circle of 
very fine capillary vessels is formed, which cannot be 
distinguished with the ophthalmoscope ; but no vessels 
run to or cross over the fovea centralis itself. The retinal 
arteries do not anastomose, nor do the larger retinal veins. 
The small retinal veins have some alight anastomoses near 
the ora serrata. 

No pulsation of the arteries is observable in the normal 
eye. In the larger veins near, or on the optic papilla, or, 
more usually, just at their point of exit, a pulsation may 
sometimes be seen. This venons pulsation is due to the 
following sequence of events : — Systole of the heart ; 
diastole of and high tension in the retinal arteries ; con. 
sequent increased pressure in the vitreous humour ; 
communication of this to the outside of the walla of the 
retinal veins, impeding the flow of blood through them, 
especially in their larger trunks which offer little resist- 
ance, or at their exit from the eye where they offer the 
leaflt resistance ; and in this way the veins are emptied : the 
blood gradually coming on from the capillaries overcomes 
the resistance, and the veins are for a moment refilled. 
■ The phenomenon can bo most i-eadily observed, if the 
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normal tenBion of the globe be slightly increased by pres- 
auie of a finger. 

A pecnliar, bnt physiological appearance is produced 
by retention of their nenrilemma in some of the nerve 
fibres after they have passed into the retina. In- 
stead of being semi-transparent their fibres then reflect 
the light strongly, giving the effect of aa intensely -white 
spot commencing at the papilla, extending more or less 
into the saironnding retina, and terminating in a bmah- 
like extremity. 



POCAL, OR OBLIQUE ILLUMINATION 

ia employed for the esamination of the cornea, iria, and 
lena. With a high + lens (16 to 18 D) the light of the 
gas flame ia concentrated on the part to be esamioed mib 
an obliqne, not a perpendicniar incidence of the concen- 
trated rays. Small foreign bodies in the iris, cornea, or 
lens, or opacities in either of the latter can be thns 
detected. Extremely delicat« opacities in the cornea are 
not seen best with the strongest illumination which can in 
this way be prodnced, but rather by the half light which, 
is obtainable at the edge of the cone of light passing from 
the lens. In esamrning the centre of the crystalline lena, 
the incidence of the light must necessarily be more per- 
pendicular. 
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DISEASES OP THE CONJUNCTIVA. 



Hypersemia of tlie ConJnnctiTa. In this condition 
the bloodvessels of tljo pnlpehral conjnnctiva especially 
are engaged. Slight chemosia sometimes appears, 
small Teaicles may form, and there may be also eome 
swelling of the papillte, and development of lymph 
iollicleH. There is not any abnormal discharge from 
the conjunctiva, and herein lies the chief point of 
difference between this afiection and simple conjanotivitis. 

Causes. Foreign bodies. Foul air, or air loaded with 
tobacco smoke. AccommodatiTe asthenopia. Stenosia 
lachrymalis, and other forra.s of lachrymal obstmction. 
The nae of unsuitable spectacles, or the use of the eyes 
for near work without spectacles when the condition of 
the accommodation (e.g., bypermetropia, presbyopia} re< 
quires them. 

Synvptoms. The eyes are irritable. There is tearing 
and photophobia, with hot burning sensations, and sen- 
sations as of a foreign body in the eye, and the eyelids 
feel heavy. All these symptoms are aggravated in 
artificial light. 

Treatment. The cause to be removed. Iced compresses 
are to be applied for 15 to 20 minutes several times a day, 
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and one drop of the following is to be put into the eye 
once a day : — 

Tinct. opii. 

Aq. (lestill. aa. ^ i. 

Tie eyes ahonld be protected from glare of light by 
dark glasses, while, at the same time, oat-of-door eaerciss 
is to be inBisted on ; for there is no better remedy in thisj 
and in aome other conjunctival diseases, than the* fresh 

ConjunctiTitiB (io general). Inadditiontohyperieraia 
there is here abnormal secretion. There are several 
forms of conjunctivitia, the discharge from each being 
more or less contagions. The secretion from any given 
form ■will not, however, always reproduce that form, but 
may give rise to another of greater or less severity. In- 
fection may take place, either by the direct application of 
the secretion, or through the air, in which float particles 
of the infecting sabstance. This latter mode is especially 
liable to exist in an ill -ventilated room, whero a number 
of people affected with conjunctival diseases are lodged 
with others who pOHsess healthy eyes, e.g., in crowded 
charity schools. 

Catarrhal or Simple Acnte Conjunotivitia. Hyper- 
ceraia is well marked, extending sometimes as far as 
the cornea, and concealing the Meibomian glands from 
view. Lymph follicles and enlarged papillte are often 
present, but not necessarily so. There ia a sticky serous 
secretion, which causes the eyelids to be fastened together 
on awaking in the morning, and soiaetimes produces ulce- 
ration of the intermarginal portion of the eyelids. The 
catarrh may become chivjuic, and then the papillie are 
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more developed, while tHo blepharitis is liable to extend 
over to the cutis, causing eversion of the lower pnnctum 
lachiymalo with resulting stiUicidium. This latter con- 
dition gives rise to fresh conjunctival irritation, and thus 
a Ticious circle is set going. 

The Symptoms are those of a severe case of hypersemia, 
■with the addition of the annojance consequent on the 
secretion. Photophobia is not generally severe nnless 
there be some corneal complication. 

Causes. Dranghta of cold air. Contagion. Fonl atmo- 
sphere. Toreign bodies. As a sequel of, or attendant 
on scarlatina, measles, and smallpos. 

The Prognosis is good, unless there be reason to suspect 
that the mild form is but the commencement of a more 
severe inflammation. Small infiltrations, or nlcers some- 
times form at the margin of the cornea, bn.t are not of 
aerions import. 

Treatment. Cold or iced compraases in the first stage, 
with the use of a 4 per cent, solution of horacic acid as a 
lotion, used frequently. When the irritation and swelling 
have somewhat subsided, a solution of nitrate of silver, 
10 grains to Ji, should be applied by the surgeon to the 
palpebral conjunctiva with a camel's hair pencil, the lid 
being well everiied, and this then should be thoroughly 
neutralized with salt water, the whole being finally washed 
off with plain water. The application should be repeated 
in twenty-fonr hours, by which time the slight loss of 
epithelium, result of the superficial slough, will have been 
repaired. Immediately after such an application, cold 
sponging or iced compreases are useful and gmteful to the 
patient. If it be necessary to allow the patient to treat 
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himself, eye-drops, to be used once a day, stould be pre- 
scribed, e.g., Arg. Nitr. gr. sb. to Aq. deat. ^i. or 

Add. Borscici, gr. x. 
Zinci. Snlph. gr. iv. 
Tiact. opii, 3 ii, 
Aq, dostill. Kd ^ ii. 



J the I 



I the j 



A long continued nse of even a weak solution of nitrate 
of silver aa eye-dropa discolours the conjunctiva, and 
should be guarded against. 

A weat boracic acid ointment to be applied a 
margins of the lida at bedtime is to be ordered, 
vents the unpleasant and injurions "gnmmiaesa 
morning. 

Pollioular Conjunctivitis, This is catarrhal oonjnno- I 
tivitis, to which is added the presence in the conjanctiva I 
of small round pinkisb bodies the size of a pin's head, 
which disappear completely as the procesB passes off, 
leaving the mucous membrane as healthy as they J 
found it. 

These little bodies are situated chiefly in the fornix of 1 
the conjunctiva, and may he discovered by even 
the lower lid, when they will be seen arranged in rows 
parallel to the margin of the lid. Whether they are 
easily discovered or not depends on their size and number, 
and on the amount of co-existing hypertemia or chemosia i 
of the conjunctiva. The structure of these bodies showB 
them to be lymph follicles. 

Follicular conjanc tivitis ia a very tedious form, lasting 
often for months ; and, according to Ssamisch, is more 
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apt to give rise to marginal ulceration of the cornea 
than the simple catarrhal form. 

The diseaeo has nothing whatever to do with granular 
ophthalmia, although some authors regard it aB an early 
stage of the latter. 

The Symptmiks are much the same as those of catarrhal 
conjnnctivitis. Frequently there is little or no injec- 
tion of the bnlhar conjunctiva, and the chief symptom 
is asthenopia — an inability to continue near work for 
any length of time— and much distress in artificial 
light. Boys and girls from five to fifteen years of age 
are those most liable to this affection. 

Causes. These also are much the same as in simple 
catarrhal conjunctivitis. The long-continued use either 
of atropine or of eserine is liable to bring on the disease. 

Treatmmit. The remedy I have found moat useful in 
this tronblesome affection ia an ointment of sulphate of 
copper from gr. sa. to gr. ii in Ji of vaseline. The weaker 
ointments should be used at first, and later on the 
stronger ones, if it is found that the eye can bear them. 
The size of half a pea of the ointment is inserted into the 
conjunctival sac with a camel's hair pencil once a day. 
Eye-drops of equal parts of tincture of opium and dis- 
tilled water are of use in some cases ; and the eye douche 
should be recommended. Abundance of fresh air, with 
change from a damp climate or neighbourhood to a dry 
one are of importance. If the use of a solution of atropine 
have induced the disease, it should be discontinued ; 
and, if a mydriatic be still required, a solution of extract 
of belladonna (gr, viii ad 31) may be employed in its 
i stead. 
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Spring Catarrh is tte eye coinplication which acco 
panies that tronhlesome affoction known as " Hay Fever." 
It is not, etrictly speaking, a catarrhal afEection, for it 
ia naually unattended with secretion, and the prefix 
" Spring " is misleading', as it is seen also in sntnmer and 
antnran. The hay harvest is the moat common period 
for it, owing probably to certain minute particles ■which 
then float in the air. 

The bulbar conjunctiva is chiefly affected. It becomes 
injected, slightly cedetnatous, and close around the cornea 
somewhat elevated, with greyish swellings. The margin 
of the cornea itself is apt to become invaded with 
minute infiltrations. 

Some individuals are liable to be attacked at each hay 
harvest. The chief symptom ia photophobia. 

Treatment. Dark glasses for protection from the light, 
weak astringent collyria (sulphate of zinc, acetate of 
lead), with cold sponging, or the douche. Pagenstecher 
highly recommends massage twice daily in coniunction 
with strong precipitate ointment. 

Granular Conjunctivitia, or Granular Ophthalmia 
(also called Egyptian Ophthalmia and Military Ophthal- 
mia). In this disease, in addition to the usual appearances 
of simple conjunctivitis, there are developed greyish-red 
bodies about the size of the head of a pin, situated in and 
close to the fornix conjnnctivte, chiefly of the upper lid, 
but also diaserainated over other parts of the membrane, 
rheae bodies are the " granules " or " granulations," and, 
in the acute form of the disease, they somewhat resemhle 
the follicles of follicular conjunctivitis, but are paler, 
not so apt tn occur in rows, and are more isolated. 
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Microscopically the granulations have no capenle, as have 
the follicles, but seem to grow from or in the stroma of 
the conjunctiva. In the acute form the granulationa 
conaiBt of lymph colls alone, but in the chronic form this 
is tme of them only towards their surface, while at their 
taaes they are formed chiefly of connective tissue. They 
are to be regarded as new growths in the conjunctiva. 

The disease comes under our notice in two forms, the 
acute and the chronic. The latter may result from the 
former, but more commonly we find it as the prinmry 
condition, without any appreciable acute stage having 



Causes. Both forma are contagious. Sattler has dis- 
covered the presence of micrococci in the secretion. 
The acute form is said to be often epidemic in places where 
the hygienic conditions are bad, although in this country 
I have never seen it as an epidemic, and sporadically 
not often. The chronic form is extremely common here, 
owing probably to the overcrowded and dirty condition of 
the dwellings of the lower orders, combined with the 
dampness of the climate. Amongst the better claasea 
the disease is very uncommon. High, dry, mountainous 
countries ai-e almost free from this disease. Home hold 
that the aSection is dependent on constitutional disease, 
Buoh as scrofula, tuberculosis, syphilis, etc. j but I can- 
not endorse this view- No doubt many of these 
patients are amemic and out of health, biit this is due 
to the moping habits they contract and the little open air 
exercise they take, in consequence of their semi- blindness. 

Acute GranTilar Ophthalmia. As already stated, 
this is an affection rai'elyseen in this country. An attack 
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oonnnenoea witli swelling of the npper lid, great injection 
of the whole of the bulbar and palpebral conjunctiva, and 
Bwelling of the papilla), with devolopment of the charao- 
teristic " granulations." There may bo but little dis- 
chai^e ; but there is generally much lachrymation, with 
photophobia and great pain in the brow and eye. Super- 
ficial marginal ulcers of the cornea may form. 

The inflammation, and papillary swelling increase for 
a week or so to such a dogreo, that tho granulations are 
hidden from view ; and then, taking on a bletinorrhceio 
form, the process gradually subsides, until in the 
course of two or three weeks longer it disappears, 
haying brought about absorption of the granulations, 
and ultimately the mucous membrane is left in a healthy 
state. 

If, however, in the blennorrhceic stage, the inflamma- 
tion be excessive, the eye may rnn all the dangers of an 
attack of acute purulent conjunctivitis. Or if, on the 
other hand, the inflammation be very slight, it may not 
be sufficient to effect absorption of the granulations, and 
the process may run into the chronic form. 

Treatment. It is desirable to abstain from active 
measures in the commencement of the affection, owing to 
the tendency to natural cure which is often present, and, 
in particular, astringents and caustics should be avoided. 
At tho most an antiseptic lotion of boracic or salicylic acid, 
and cold applications for relief of the pain and heat, are 
admissible. Dark protection-glasses are agreeable, and, 
wearing them, the patient should be encouraged to take 
opan air exercise. But, if it be evident that the inflam- 
matory reaction is not active enough, poultices or warm 
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fomeotationB should be employed to promote it- Once 
the blennoirhteie stage has been reached, great care is 
required to control it ; and if it threaten to esoeed safe 
bounds, it must be restrained by means of suitable appli- 
cations, such as acetate of lead, nitrate of silver, or 
Bnlphftte of copper in solutions of medium atrengtb ; or, it 
may be necessary to use them in strong solutions ; or even 
to employ the solid mitigated niti-ato of sUver. 

Chronic Granular Ophthalmia. The first onset of 
this disease is often without inflam.mation, and is then un- 
attended by any diatressing HymptomSj except that the 
eya may bo more easily irritated by exposure to cold 
■winds, foreign bodies, etc., or more easily wearied by 
reading and other near work. If such a case come under 
our notice, the conjuiictiva will be found free from in- 
jection or swelling, but greyish-white semi -transparent 
granulations of the size of a rape seed and less will be 
Been disseminated over the conjunctival snrface, and pro- 
truding from it. Gradaally these granulations give rise 
to a more or less active vascular reaction, attended with 
swelling of the papillte — in short, blennorrhcea. The 
patients then begin to be more inconvenienced, owing 
to the discharge which obscures their vision, and to 
sensations of weight in the lids and of forei^ bodies, and 
this is generally the earliest stage at which we see the 
disease. The enlarged papiUte sometimes grow to a 
great size, completely hiding the granulations. In 
this stage the granulationa may become absorbed, and 
the disease undergo cui-e, bnt more commonly it makes 
farther progress. Fresh granulations appear, while the 
old ones increase in size, until they often \ 
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fluent, leaving only here and there an island of vascular 
mucous membrane. 

Theue chronic grannlations consist of lymph cells 




a, MoBcle ; bb, Cartilage baling andergone fatty degeneration ; o, 
Atropliied Meibomiati gland ; dd, Hnieitropbied papilla ; e, Cicatricial 
Hvsat Id the coajimctiva ; f, Cartilage. 

towards their surface, hut towards their bases are formed 
chiefly of connective tissue. Gradually the cellular 



elements are transformed into connective tissne, and in 
this way cicatricial degeneration of the conjnnctiva is 
bronght about at each spot where a granulation was 
seated. 

As tlie disease advances, the snbmacoiiB tissne becomes 
implicated in the connective tissue alterations, while the 
cartilage nndergoes fatty degeneration and becomes 
hypertrophied. The grannlationa disappear, having re- 
duced the conjnnctiva to a cicatrix. Contraction of the 
diseased conjunctiva on the inner surface of the lid 
causes entropion and distortion of the bulbs of the eye- 
lashes, giving rise to irregular growth of the latter with 
resulting trichiasis and distichiasia. These changes are 
represented in Pig. 46. 

The great danger of granular ophthalmia lies in the 
complications which may attend it, or which follow in its 
wake. The former consist in pannus and ulcers of the 
cornea, and severe purulent conjunctivitis, while the 
latter are the distortions of the lids and eyelashes just 
referred to, 

Pannus is a superficial vasculavisation of the cornea 
with more or less diffuse opacity (Pig. 4?), and often 
small infiltrations or ulcerations. It may come on at 
almost any stage of the conjunctival disease. It in- 
variably commences in the upper portion of the cornea, 
estending generally over the upper half, and frequently 
remaina confined to this region ; but in many cases, at a 
later stage, it extends lo the whole suT-faoe of the cornea, 
and this latter occurrence often takes place almost sud- 
denly. The pannns vessels are prolongations of the 
conjunctival vessels, and run either immediately over or 
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under Bowman's menibrano j and the opacity is duo to 
development of connective tissue between Bowman' a 
membrane and the comaal epithelium. Tbe vasculari- 
sation and opacity may become so intense as to present 
quite a Seahy appearance, and to completely hide the 
corresponding part of the iris from view. Pannus is 
usually a painless affection, but is sometimes accompanied 
with photophobia and ciliary neuralgia. It gives rise to 
defective vision in proportion to the degree and extent 
of the opacity. Severe pannus is liable to induce iritis. 




Pio. 47. 



The cDimectioD between pannus and the condition of 
the lids IB not easily explained. It is held by many 
that this corneal afEection is due to mechanical irritation, 
caused by the rough conjunctiva, but I hardly think this 
view is correct, for severe pannus is often seen with a 
comparatively smooth conjunctiva, while with a truly 
rough conjunctiva the cornea is frequently perfectly clear. 

At any stage prior to cicatrisation of the conjunctiva, 
an attack of purulent blennorrhcea is liable to come on. 
If not too severe, this may result in a cure by absorption of 
the granulations, and should not be checked. If, however. 
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the attiwt be very severe, the eye runs dangera eimilar 
to those of an ordinary attaet of pumlent conjnnotivitis. 
Tteae dangera are Ibsb, the more complete, and the more 
intense the pannuB. 

PTognosis. On the whole, if the diaeaae come under 
treatment at an early period, it may be hoped that vision 
will be retained in a majority of cases, althongh a 
radical cnre may be difBcalt or impoaaible. These cages 
require to be under constant or intermitting treatment 
for long periods, often for years. 

Treatment. The aim of this is to bring ahont absorption 
of the grannlations with the greatest possible despatch, 
in order to prevent the deBtrnction of the mncons 
membrane to which they teed. No canstic application 
ahonld be made with the object of directly destroying 
ihe granulations, for this can only be done at the expense 
of the mucous membrane around them. As already said, 
in cases of chronic granular ophthalmia in which a 
hlennorrhceic attack comes on, when this passes ofE again 
the grannlations are found to have become moch fewer, 
or to have quite disappeared. Following the hint nature 
thus gives us, we should endeavour by our treatment to 
produce a certain papillary reaction. For chronic cases, 
with little swelling of the papillss (blennorrhoea) and 
with little or no cicatrisation, the best apphcation is the 
solid sulphate of copper lightly applied to the conjunc- 
tiva, especially at its fornix ; but, when tbere is consider- 
able papillary swelling, I prefer a 10-grain solution of 
nitrate of silver, properly neutralised after application 
with a solution of salt. An interval of 24 hoars at least 
should be allowed to elapse between each application, 
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iulphate of copper or nitrate of silver, aad 
cold sponging for 15 minntss ahonld be employed imme- 
diately aft-er the application, A change of treatment 
will be occasionally required, even if the remedy first 
used answer well in the beginning, and one or other o£ 
the following can be adopted : — Liq. plumb, acetatis dil., 
never to bo nsed except with everted lids, and washed off 
with plain water by the surgeon ; and not even in this 
way if there be ulcers of the cornea, as a deposit of 
acetate of lead on the ulcer is liable to occur. Tannin 
ointment :— Tannin gr, iii, vaseline Jiii, the size of half 
□to the eje once a day. Sulphate of 
—Same strength as the last, and to be- 
ly. Solution of alum ; — gr. s to Ji of 
e drop in the eye once a day. Where 
a drop of solutiori of atropine 



a pea to be put 

copper ointment :— 

used in the same ^ 

distilled water ; o 

an active pannuH i 

should be instilled into the eye o 



a day a: 



I precaution 



ritis. 



S of the conjunctiva 
[■ Use too exuberant^ 
r adopted them, fearing the resulting- 



Some surgeons employ scanfiLatiDi 
when it is much bwoUcu and the pa 
but I have i 
cicatrices. 

Again, it has been proposed to excise or abscise the 
granulations. This may, perhaps, be allowable if they 
are isolated and protrude much over the surface of the 
con June tiva- 

I have employed electrolysis, at the suggestion of Dr. 
Geoi^e A. Walpole, for destruction of these growths in a 
few cases, with res-ults which encourage me to further 
trials of the method. The negative pole, in the form of 
a needle, ia plunged into the granulation, while the posi- 
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tivQ pole is placed on tlie temple or other adjacent 
region,* 

Inoonlaition of the eonjmictiTa with pus from a caee of 
blennorrhosa neonatorum, has been much practised in 
Belgium, especially in cafies of severe pannns. By this 
means a violent blennorrhcea is set up, which is then 
gnided to a cure, and when it has subsided, the granular 
ophthalmia and pannns should have disappeared. Even 
where the pannua is well developed, this method must be 
attended with considerable danger to the cornea, and has 
not found general acceptance. 

Infusion of jequirity, long used in the Brazils, haa 
been introduced to the notice of European surgeons by 
de Weaker. The infusion is made by macerating the 
decorticised j'equirity seeds in cold water (154 grains 
of the seeds to 16 ounces of water) for 24 hours. Three 
times a day for three days the lida are everted and the 
infusion thoroughly applied to the conjunctiva with a 
sponge. The result is a purulent ophthalmia of a some- 
what oronpous tendency (the cornea being bidden by a 
false membrane), accompanied by great swelling of the 
eyelids, much pain and considerable constitutional dis- 
turbance, rapid pulse, and temperature of 100" and niore. 
In the course of eight or ten days the inflammation sub- 
sides, and the cornea in many cases will then be found 
to be free from pannus. There is little or no danger 
connected with the use of infusion of jequirity, severe 
as the resulting inflammation seems to be. 

In addition to local remedies, it is of the utmost impor- 

• EleottolysiB bos been employed bj other ophthalmologista for tbe 
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tance that the hygienic Barronndiuga of patienle suffering 
from gTannlar ophthalmia he seea to, and that they be 
obliged to spead a considerable time daily in the open air. 

If the npper lid be tightly pressed on the globe, for 
this pressure varies in different individuals, an impedi- 
ment is offered to the cnre, and pannus is promoted. 
It is then necessary to relieve the pressure by a cantho- 
plastic operation. 

Feritomy. This procedure ii for the cure of paanua, 
by destmction of tbe vessels 'which supply it, and is as 
follows : — About 5 mm. irom the margin of the cornea 
an incision is made in the conjunctiva with scissors, and 
carried at this distance all the way round the cornea. 
This ring of conjunctival tissue is then separated up from 
the sclerotic, and cut off at the corneal margin ; and the 
underlying connective tissue is dissected ofE the corres- 
ponding portion of the sclerotic, which is thus laid quite 
bare. 

Acute Blennorrhcea of the Conjunctiva. In the 
commencement of this form o£ conjunctival inflammation 
there is groat vascular injection and chemosis of the 
bulbar conjunctiva, serous infiltration of the palpebral 
mucous membrane making it tense and shiny, seroufi 
discharge, swelling of the eyelids, burning sensations in 
the eye, pain, and photophobia. The first stage lasts 
from 24 to 48 hours, and then begins the second stage, in 
which, owing to swelling of the papillte, the palpebral 
conjunctiva becomes less shiny and more velvety, while 
the discharge alters froui serous to the characteristic 
purulent form, the chemosis however i-eraaining unaltered, 
or becoming more fii-m and fleshy. Gradually the 
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cbemoais and b welling subside, BJid the discharge 
eeaEes, the mucous membrane being left in a normal 
state, unless id a small percentage of cases which become 
chronic. A aavere attact lasts from four to six weeks. 

Compile ationa with corneal affections form the great 
source of danger of this affection. They occur in three 
different forms: 1. Small epithelial losses of subetance 
on any part of the cornea. If these occur at the height 
of the inflammation they are apt to go on to form deep 
perforating ulcers. 2. The whole cornea becomes opaqne 
(diffusely infiltrated), and towards its centre some greyish 
spots form, which are interstitial abscesses or purulent in- 
filtrations. 3. The infiltration may form at the margin of 
the cornea, and extend a considerable distance around its 
circnmference, giving rise to an nicer, and later on to 
sloughing of the whole cornea. Corneal affections in blen- 
norrhoea of the coajnnctiva are due to strangulation of the 
blood supply of the cornea by the chemosis and by pressure 
of the tense eyelid, and to direct purulent invasion of the 
corneal tissue through superficial losses of anbatance. 

GtiiisBS. Conjunctival blennorrhcea may bo the sequence 
of a severe catarrhal conjunctivitis ; or it may result from 
infection, direct or through the air, by purulent matter. 
As examples of direct infection, gonorrhosal ophthalmia 
(from the urethra by the finger) and blennorrhosa 
neonatorum (from the vagina during birth) are the most 
familiar. 

Treatment. The only local application admissible 
during the first stage, in addition to antiseptic lotions, is 
ice compresses, which should be kept almost constantly 
applied to the outside of the eyelids. In this and in the 
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next stage tte chemoais ahonld be freely and daily incised 
with scissorfi. If the swelling of the lids be great, the 
external canthas should be divided with a scalpel from 
withont, leaving the conjunctiva uninjnred ; by which 
means the tension of the eyelids on the globe is reduced, 
and, by bleeding from the small vessels, depletion of the 
conjunctiva is efiected. Depletion alone can be obtained 
by leeching at the external cauthua. If the chemosis, 
palpebral swelling, and rapidity of the onset, indicate that 
the inflammation is severe, it is, I think, well to place 
the patient quickly under the influence of mercury by 
means of inunctions, or small doses of calomel, as by this 
the chemosis is often rapidly brought down and one 
source of danger to the cornea removed. 

In the second stage, i.e., when the conjunctiva has 
become velvety and the discharge purulent, caustic 
applications are the most trustworthy, and in this respect 
iodoform or boracic acid cannot compete with them. 
The application employed may be a 15 to 30 grain solu- 
tion of nitrate of silver, which should be applied to the 
everted lids as described when discnasing the treatment of 
simple catarrhal conjunctivitis. Or, the solid mitigated 
nitrate of silver (one part nitrate of silver, tn'O parts 
nitrate of potash) may he used, the first application being 
mild in order to test its efficacy, while careful neutraliza- 
tion with salt water and subsequent washing with fresh 
water are most important. 

The immediate effect of a caustic application to the 
conjunctiva is the production of a more or less deep 
slough, under which a serous infiltration takes place. 
This latter increases and finally throws off the slough, and 
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then the epithelinm begins to be re-formed. From the 
time the alough. separates until the epithelium has been re 
generated, a diminution, in the Hecretion may be noted ; 
but the discharge again increases as soon as the regenera- 
tive period is ended, and this latter ig the moment for a 
new application of the canetic. From one caustic applica- 
tion of ordinary severity nntil the end of the regenerative 
period about 24- hours usnally elapse. Immediately after 
a caustic application iced compressea should be used for 
30 minutes or longer. Very superficial acarifications of 
the palpebral conjunctiva immediately after the caustic 
apphcation were employed by von Graefe, to give the 
patient ease and to promote the separation of the slough. 
No corneal complication contra- indicates the active treat- 
ment of the conjunctiva by the method jasfc described; 
but when a corneal ulcer is present, care must he (aken 
that during eversion of tbe lids no pressure is made on 
the eyeball, lest the floor of the ulcer give way. 

When only one eye is affected, it is important to protect 
its fellow from infection by means of a hermetic bandage. 
This may be made by applying to tbe eye a piece of lint 
covered with boracic acid ointment, and over this a pad of 
aaJicylicated cotton wool. Across this, from forehead to 
cheek and from nose to temporal region, are laid strips of 
lint soaked in collodion in layers over each other ; or a 
piece of tissue gutta percha may take the place of the lint 
and collodion, its margins being fastened to the skin by 
collodion. The bandage should be taken off every two or 
three days, or oftener, to examine the eye, lest the con- 
junctiva shouJd be becoming affected, in which case it 
ought not be re-applied. The shields invented by 
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Jlaurel and bj BaDer are very serviceable for tliia pur- I 

Corneal Cotnplications may appear at any period of the! 
progreeB of the inflanimation, bnt the earlier they o 
the more likely aro they to result seriously. 

Their treatment consiata iu the use of atropine, aad,V 
in case an nicer threatens to perforate, paracentesis ofl 
the anterior chamber through the floor of the nicer tnusfe | 
be resorted to without delay. Those who believe ii 
power of the myotics to rednce the normal tension t 
the eye, employ solntions of pilocarpine or of esei 
place of atropine. 

If an nicer perforates spontaneously, the aqneoni 
hnmonr is evacuated, and, unless the ulcer bo opposito'l 
the pupil and at the same time Bmall in size, t1 
mnst come to be applied to the loss of substance. Should! 
the latter be very BmaU, the iria will simply be stretched. I 
over it and pass but little into its lumen, and, whenj 
healing takes place, will be caught in the cicatrix which. I 
is but slightly, oi' not at all raised over the surface o£;| 
the cornea, and the condition is called Anterior Synechit 

If the perforation be larger, a true prolapse of portio 
of the iris into the lumen of the ulcer takes place. This 1 
prolapse may either aet as a plug filling up the loss of] 
substance and keeping back the contents of the globe, bnt I 
not protruding over the level of the cornea; or, it ma^J 
bulge over the corneal surface as a black globularl 
swelling, and may then play the part of a diatensor of thel 
opening, causing fresh infiltration of its margins. ^1 
either case cicatrization will eventually occur ; and if the I 
scar be fairly flat, it is termed an Adherent Loucoma, but 1 
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if it be bulged out, the term Partial Stapbjloi 



I of the 



If the perforation be very large, iovolring the greater 
part of the cornea with prolapse of the whole iris and 
closure of the pupil by exudation, the result is a Total 
Staphyloma of the Cornea. The leuB may lie in thie 
staphyloma, or it may retain ita normal position but 
become shrunken. 

The qnestion of the treatment of a receut prolapse of 
the iria in cases of blennorrhceic conjunctivitis is an im.- 
portant one. It has been and still is largely the practice 
to abscise small iris protrusions down to a level with the 
cornea, or, if large, to cut a small bit off their eummits 
with the object of obtaining flat cicatrices. Homer* has 
pointed out, that, in cases of blennorrhrea, this proceeding 
opens a way for punileut infection of the deep parts of the 
eye, and that serious consequences are not care. He conflnes 
interference with the iris in these cases to incision of the 
prolapse, when it seems to be acting as a distensor of the 
opening causing fresh infiltration of the cornea. Under 
other circumstances he restricts his treatment of the 
prolapse to the instillation of eserine, which has a marked 
effect in diminishing the size of the protrusion. 

It will frequently occur, that, on the surgeon's visit to a 
case of blennorrbcea of the conjunctiva, he will find the 
margins of the eyelids gummed together by sero-purulent 
secretion, while the eyelids are bulged out by the pent-up 
fluid behind them. The attempt to open the eye should 
then be very cautiously made, lest some of the retained 

• Qerhnrdfa Hamibuch dtr Sinderkraukhdien, Bd. V. Abtb. 2, 



puB spurt into the surgeon's eye. The surgeon ahoald 
also be moat careful to thoroughly wash and dieinfeet hia 
hands and nails at the conclusion of his Tisit, 

Blennorrhcea Neonatorum. The etiological element 
in this inflammation is almost invariably infection by 
abnormal secretion of the vagina finding its way into the 
eyes of the infant during the act of birth. For although 
the eyelids are closed during birth, they are not so tightly 
closed as to preclude the possibility of fluid making its 
way between them. 

It commences on the third day after birth, the interval 
forming the stage of incubation. When it comes on 
some days later than this, it is due to infection from want 
of cleanliness on the part of the mother or her attendants. 

The prevention of blennoirlicea neonatorum by suitable 
prophylactic measures is very important, and should fonn 
part of the routine of lying-in practice. Careful dis- 
infection of the vagina before and after birth, and the 
minute cleansing of the face and eyes of the child with a 
non-irritating disinfectant immediately after birth are to 
be strongly recommended. 

In cases of blennorrhcea neonatorum when the ulcer 
has been small, on perforation taking place, the lens, or 
rather its anterior capsule, comes to be applied to the 
posterior aspect of the cornea. The pupillary area is 
soon fiOed with fibrinous excretions. The opening in the 
cornea ultimately becoming closed, the iris and lens are 
pushed back into their places by the aqueous humonr 
which has again collected. Adherent to the anterior cap- 
sule on the spot which lay against the cornea is a morsel of 
fibrin, which gradually tecomes absorbed by the aqueous 
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Immonr. In tlie meantime ctangee have been produced 
by this exudation on the corresponding intracapsalar cells, 
which resnlt in a small, permanent, central opacity at that 
place, where there is also a slight elevation of pyramidal 
shape over the level of the capenlai" snrface. This 
condition ia called central capsnlar cataract, or pyramidal 
cataract, and rarely results from corneal perforation in 
adnlts. 

The nse of mercury in blennorrhcea neonatorum is not 
indicated, but in other respecta ita treatment is that 
above described. 

Gonorrhceal Ophthalmia. This bleanorrhcea is the 
result of direct inoculation of the conjunctiva with the 
urethral discharge, but there are no specific aymptoma 
in the eye affection by which its origin can be recognized. 
It is frequently an extremely violent inflammation, 
requiring all the means at our disposal to combat it, and 
in many instances even our best efforts do not avail to 
save the eye. Its remarkable virulence is probably due 
to the micrococcus peculiar to gonorrhceal pns, which 
was discovered by Neisser* in the urethral dischai^, 
and afterwards in the discharge from, the conjunctiva in 
both these kinds of conjunctivitis — observations confirmed 
by other observers. 

The treatment of gonorrhceal ophthalmia is that above 
laid down for acute blennorrhcea of the conjunctiva in 



Cronpons ConjunctiyitlB. This is chiefly found in 
children, and is not a common disease. The conjunctiva 
is a good deal swollen, and is covered with a false mem- 
* CeiUralUmf. d. Med. WuKnath. 1879, p. 4fl7. 
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brane, that may be peeled off leaving a, mncons aurS&oa J 
tmdeineatli, wMch bleeds little or not ^. The disease is I 
not a, severe one, and does sot often cause Becondary I 
corneal aSectioES. It mnat not be mistaten for diph- 
theritic conjnaeiiTitis {vide infra). 

Causes. Contagion. Epidemic. 

Treatmejit. Iced applications during the croupoas 
stage. Caustics are then very apt to cause corneal pro- 
cesBes. Sfsmisch recommends * sulphate of quinine to 
be dusted into the eye in this stage. When the falsa i 
membrane ceases to be farmed, a blennorrhceic sta^ 1 
comes on, which may be treated on the principles above | 
laid down. Homer \ is of opinion that in any stage of ' 
the affection httle more than cleanliness is required. 

Diphtheritic Conjunctivitis. There is no more 
serioas ocalar disease than this, for it may destroy the eye 
in 24 hoars, while in severe cases treatment is almost 
powerless. The subjective syraptoms of its initial stage 
are similar, althoagh severer, especially in the matter of I 
pain, to those of blennorrlioeic conjunctivitis. The 
objective symptoms diSor from those of blennorrhcea, in 
that the lids are excessively stiff from plastic infiltration 
of the Bub.epithelial and deeper layers of the conjunctiva, 
while the sarfaee of the mucous membrane is smooth, 
and of a greyish or pale buff colour. If an attempt be 
made to peel off some of the superficial exudation, the i 
surface underneath will be found of the same colour, 
not red and vascular as in croupous coajunctivitis. This . 
stage of infiltration lasts from six to ten days, and con- 
ffandlmcA dcr AvgenMtlkwidt, Bd. 17. p. 99. 
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Btitutea tliB period of greatest peril to the eye ; for, while 
it lasts, the nutrition of the cornea most suffer, and 
slonghing of that organ is extremely apt to take place. 
Towards the close of the first stage the fibrinous infiltra- 
tion is eliminated from the eyelids, and the conjunctiva 
gradually asGnmea a red and succulent appearance, 
and at the same time a purulent discharge is estab- 
lished. This constitutes the second or blennorrhteic 
stage. A third stage is formed by cicatricial alterations 
in the mucous membrane, which often lead to symble- 
pheron or serophthalmos ; so that, even if the eye escape 
corneal dangers in the first and aocond stages, others 
alm.0Bt as serious may await it in the final stage. 

Corneal complications are most likely to occur in the 
first stage, and are then also most likely to prove destrnc- 
tive to the eye. The earlier they appear the more 
dangerous are they. If the lilennorrho?ic stage come on 
before corneal complications appear, or even befoi'e an 
nicer contracted in the fiiut stage has advanced far, they 
are more easily managed. 

Causes. It is difficult to assign acanse for this disease. 



It is frequently e 
It is very rare in tl 
junctival diseases a 
case during an e 
in Berlin it was so 



idemic, and is extremely infections. 
3se countries. In Ireland, where con- 
e Ro rampant, I have not seen a sii^gle 
:perience of fourteen years ; while 
frequent that von Graefe set apart 
length 



for it in his hospital two wards, which were for 
of time nnder my charge. 

Treatment. Von Graefe's treatment of the first stage 
was actively antiphlogistic :— continuous ice compresses, 
local continuous depletion with a succession of leeches. 



106 



DISEASES OF TBM EYE. [chap, it...' 



low diet, and active mercnrializatioii. A tonic line of 
treatroent witli warm fomentationB is now preferred. 

In the second stage, carefnl caustic applications are to 
be naed on the principles laid down (vide Acute Blen- 
norrhcea of the Conjanctiva), 

When the purulent discharge ceases, eolntions of soda, 
milk, or glycerine may be prescribed, to avert if possible 
the xerophthalnios. 

CotijuiLctiTal Complication of Smallpox. Of this 
I have, fortunately, too little esperienee to enable me to 
speak authoritatively. The following embodies the views of 
Prof esBor Homer,* who studied the aubjeet in the epidemic 
of 18?1. A good deal of uncertainty prevailed previonsly, 
for the initial stages of the eye afiection were not care* 
fully observed by physicians, owing to the swelling of the 
eyelids, while the ophthalmologist aaw only the resnlts of 
the process in the period of convalescence. 

Smallpox pustules on the cornea are, Horner believes, 
extremely rare, indeed he saw but one such case. The 
Eoost frequent and most serious mode of attaclc consista 
in a greyish yellow infiltration in the conjunctiva close 
to the lower margin of the cornea, not extending 
to the fornix conjunctiviB, nor far along the inner 
or enter margin of the cornea, and occurring in the 
eruptive stage. It is to be regarded clinically as a 
variola pustnle. This infiltration or pustule gives rise to 
a corneal affection, as docs a solitaiy marginal phlyctenula, 
either in the form of a marginal ulcer, or as a deep puru- 
lent infiltration, ulcerating, perforating, leading to staphy- 
loma, purulent irido- choroiditis and panophthalmitis ; 
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resnlta which ate often first otserptid, long after the 
primajy conjnnotival affection has disappeared, 

Horner thinks the germ of the conjunctival infiltration 
mates its way between the eyelids, and that the constancy 
of the position of the infiltration is accounted for by this 
theory; that part of the conjunctiva, with closed eye- 
lids and conseqnently eyeball rotated upwards, being 
the most exposed to particles entering. 

Treatment. On this ground he recommends the pro- 
phylactic use of boracic acid ointment on lint applied 
over the eyelids. If a conjunctival pnstule has already 
formed, without any or only commencing corneal affec- 
tion, he would destroy the pustule with fresh chlorine 
water or with mitigated lapis carefully neutralized. 
Corneal complications are treated as in blennorrhcea 
of the conjunctiva or diphtheritis. 

The frequency with which the eyes become affected 
varies in different epidemics. 

As true post- variolous affections, Horner recognises 
diffuse comeitis, iritis, and iridocyclitis, with opacities 
in the vitreous humour, and glaucoma. In the hiemor- 
rhagic form of the disease, hfemorrhages in the conjunctiva 
and retina; and in pytemic poisoning, septic affections of 
the choroid and the retina take place. 

Amyloid Degeneration. This rare disease attacks 
chiefly the palpebral conjunctiva, but is also seen in the 
"bulbar portion. It causes great tumefaction of the affected 
lid, vrithout any inflammatory symptoms. The eyelid 
can be but partially elevated, and is often so stiff and 
hard that it can be everted only with difficulty. The 
conjunctiva has the appearance of white wax. The 
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disease -altimately extends to the cartilage, bnt is a 
strictly localized procesB, and not aasooiftted with exaj- 
loid disease in any other part of the system. It Bome- 
times seems to be developed from graniilar ophthalmia, 
but occnra also as a primary disease. The positive diag- 
nosis can be made by submitting a small portion of the 
diseaaed conjunctiva to the iodine test. 

Treatment consista in removal of the diseased parts by 
the knife and scraping, so far as may be possible. 

Xerosis or XerophtlialmoB, is a dry lustreless con- 
dition of the mucous membrane, whitish grey epithelial 
scales coming away from it, while it is contracted in 
extent. The contraction may be ascertained by draw- 
ing down the under lid, when the inferior col do sac 
■wUl be found to have almost disappeared, and the 
degenerated conjunctiva to stretch across from the 
margin of the lower lid to the margin of the cornea. 
The cornea takes part in the process, its epithelium 
losing its lustre and causing defective vision. 

Causoi. Gr&nnlar ophthalmia. Diphtheritic ophthal- 
mia. Improper use of caustic applications. Conjunc- 
tival xerosis may also occur as a primary disease, 
especially in young children, and then leads to total des- 
truction of the eye by ulceration of the cornea, etc., 
while the patients die of general malnutrition. In such 
a case Leber* demonstrated the presence of micro- 
organisms in the conjunctiva, and of similar bodies in the 
epithelium of the pelvis of the kidneys. A remarkable 
and yet to be explained association of night blindness 
with conjunctival sei'osis is sometimes seen sporadically 

• A. t. Orasft, Arvhin, VoL XXIX. part iii. p. 22B. 
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or epidemically, the latter chiefly in foreign bairac.kB and 
prisons. In this form of the affection similar bacilli have 
been found in the conjunctiva, 

Treaivient can on!y be directed to the palliation of 
the distreasing symptoms oanfled by the dry condition 
of the conjunctiva. Collyrii of milk and glycerine, to 
which may be added some bi-carbonate of soda, are the 
most useful applications, and the eyes shonld be carefully 
protected from all irritating influences. 

Pterygium. This is a vascalarized thickening of the 
conjunctiva, triangular in shape, situated most UBoally 
to the inside of the cornea, sometimes to its outer side, 
and rarely either above or below it. The apes of the 
triangle is at tho margin of, or on the cornea, and its 
base at the semilunar fold. There is frequently, bnt not 
always, a tendency of the growth to advance into the 
cornea, of which it seldom reaches the centre, and still 
more rarely extends quite across it. 

Cause. The starting point of a ptergyium is generally 
an nicer at the margin of the cornea, which in healing 
catches a morsel of the limbue conjunctivae and draws it 
towards the cicatrix, throwing the mucous membrane into 
a triangular fold. The ulcer then forms anew in the 
cornea immediately inside the cicatrix, and in healing the 
poict of conjunctiva is drawn into it again, and is 
carried a little farther into the cornea, and so on. 
The hollow lying between a pinguecula (see below) 
and the margin of the cornea is apt to lodge small foreign 
bodies, which cause shallow marginal ulcers, and these 
in healing draw the pinguecula over on the cornea. 

Pterygium is a rare affection in this country, but is 
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1 countries or localities whe 
filled with fine sand or other minute particles 

Treatment. Unless the pterygium be very thick and I 
have invaded the cornea to some esteot, or 
over the cornea, it is well to let it alone ; 
by removing it a quite normal appearance is not given to I 
the eye, for a mark is necessarily left both o 
conjunctiva. If it be progressive, or very disfiguring, ifc I 
should be removed, other proposed modes of dealing ■with 
it being futile. This may be effected citiicr by ligature I 



In the method by ligature a strong sOk snture I 
ia passed through two needles. The pterygium being I 
raised with a forceps close to the cornea, one needle J 
is passed under it here, and the other needle in the same I 
way close to its base, the ligature being di-awn half-way J 
through, The thread is cut close behind each needle, i 
thus forming three ligatures, which are respectively tied I 
tight. In foar or five days the pterygium comes away. '' 

Por excision the apes is seized with a forceps and dis- 
sected off either with a scissors or fine scalpel, care being I 
taken not to injure the true cornea. The dissection it 
continued towards the base of the pterygium, where it U 
finished with two convergent incisions meeting at the J 
base. The mucous membrane in the neighbourhood c 
the base is separated up somewhat from the sclerotic, ' 
and the margins of the conjunctival wound brought I 
together with sutures. 

Subconjunctival Ecchymoses. The rupture o 
smalt subconjunctival vessel is of frequent occurrence. 
It suddenly gives a more or less estensive purple hue to I 
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the "wtite of the eye," caneing the patient much concern. 
It is common enough in old people, bnt may ooonr in 
the yonng, and even in children from severe straining, 
aB in hooping cough, vomiting, or raising heavy weights. 
It is not of the slightest importance, doing no damage 
to the eye. 

Treatment. If nothing he done, the estravasated blood 
gradually becomes abaorhed, and the process may be 
hastened by the application of a tight bandage. 

Pinguecula is the name given to a small yellowisli 
elevation in the conjunctiva near the margin of the 
cornea, usually at its inner side, more rarely at its 
temporal margin, but sometimes in each place. It 




Fig. 48. 



contains, notwithstanding its name, no fat, but is com- 
posed of connective tissue and elastic fibres. It is 
supposed to be due to the irritation caused by small 
foreign bodies. It rarely grows to a large size, and 
requires no treatment unless it becomes very disfiguring, 
when it may be removed with forceps and scissors. 

Polypus of the conjunctiva, for which it is difficult to 
assign a cause, is sometimes seen. It is generally small, 
in connection with the semi-lunar fold or caruncle, and 
can readily be removed with the scissors. 

Dermoid Tumours. These are pale yellow in colour, 
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and in size iTom that of a split pea to tLat of s, oheny. 
Thej are smooth on the surface and sometimeB have fine 
liairs, and sit uBualiy at the outer and lower margin of the 
cornea (Fig. 48), extending over somewhat on the latter. 
In HtriictDTe they resemlile that of the skin. They are 
congenital tumours, supposed to be due to an arrest in 
development, but often have a tendency to extend over 
the cornea. If this tendency be present, the tumour 
must be removed by dissecting it ofi the cornea, taking 
care not to go into the deep layers of the latter. 

Lnpus may occur as a primary diaeaee of the con- 
junctiva,* or it may extend to the mucous membrane from 
the Burronnding akin. It ja seen as a patch or patches of 
small dark red protuberances or granulationi chiefly on 
the palpebral conjunctiva, which bleed easily on being 
touched. They lead to cicatricial degeneration of the 
affected part, and are apt to spread over the mncoua 
membrane. It may be mentioned here that Fagenstecher 
and Pfeifferl' have lately proved, by inoculation eiperi- 
ments, the tubercular nature of lupus. 

The Treatment is scraping with a sharp spoon. 

Primaary Syphilitic Sores are sometimes seen on 
the conjunctiva, usually on its palpebral portion near the 
margin of the lid. 

Secondary Syphilitic Sores also occur here. Their 
characteristio floors and sharply cut margins with the 
usual evidences of the constitutional disease suffice for 
the diagnosis. 

Epithelioma is not common aa a primary disease of 

' Sulilor. Iriih Hoijiilal Onaitt, Fob. 18, 1874, 
t Beriiner Klin. Worhtnechri/t, Mbj 7, 1833. 
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the conjunctiva. When it is so found, it is seen as a 
littJe tumonr near the margin of the cornea surrounded 
by vascularization, and may in this stage be mistaken for 
a phlyctenula, of which however the margins are not so 
steep. As the tumour increases in size, it becomes 
lobulated and ulcerates and soon attacks the cornea. 

Lithiasis consists in the calcification of the secretion 
of the Meibomian glands, which are seen - as little 
brilliantly white spots not larger than a pin's head in the 
conjunctiva. There may be one only, or very many. 
These concretions often give rise to much conjunctival 
irritation, and if they protrude over the surface of the 
conjunctiva may injure the cornea. Each one must be 
separately removed by a needle, with which first an 
incision has been made into the conjunctiva over the 
concretion. 
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CHAPTER V. 

PHLYCTENULAR, OR STRUMOUS CON- 
JUNCTIVITIS AND COHNEITIS. 

Both from a clinical and nosological point of view it 
■would be incorrect to divide this affectiou into two, nnder 
the heads of Diseases of the Conjunctiva and Diseases of 
the Cornea, and tierefore I propose to treat o£ it here ae 



Horner* terms it Eczema of the Conjunctiva and 
Cornea, It is characterized by the eruption of vesicles 
or pustules on the conjunctiva, on the corneal margin, or 
on the cornea, and is chiefly a disease of children up to 
the eighth or tenth year of age. 

On the conjunctiva two types of the disease may be 
recognized : — 

1. The Solitary or Simple Fhlyctenula. Of this 
there may be one or several, varying in size from 1 mm, 
to 4 mm., in diameter. The vascular injection is imme- 
diately around the phlyctenula, and ia not diffused over the 
conjunctiva. At first there may be shooting pains and 
tearing, but these soon pass away. If the phlyctenul» 
be not seated close to the cornea, the affection is not 
seriona ; and the length of time required for its cure 
depends on the size of the phlyotennlEe, vaiying from 7 to 
li days as a rule. 

• ioc, cU. Bd. V. Abth. 2, p. 27B. 
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2, Multiple or Miliary Phlyctennlee. Tbese are 
minute, like grainB of fine sand, and are always situated 
on the limbns of the conjnnctiva, which is gwelled. The 
general injection and swelling of the conjunctiva is con- 
siderable ; and, occurring as it does almost exclusiTely in 
young children, in whom the ordinary conjunctival catarrh 
Is rare, the aSection may be called Eczematous Conjunc- 
tiva] Catarrh of Children (Homer). The irritation, and 
so-called photophobia, ia often considerable, and there ia a 
good deal of conjunctival discharge. This form is very 
apt to appear after measleB and scarlatina. 

Both forms are liable to extend to the cornea, 
and then only does the disease become serious. This 
event may come about in different ways. 

The Solitary Phlyctenula may be seated partly on the 
limbua conjunctivfe and partly on the margin of the 
cornea, and may undergo resolution. 

Or it may give rise to a deep ulcer, which either 
heals, leaving a scar, or perforates, causing prolapse of 
the iris, &c. 

Or it may form the starting point of a progressive riband- 
like comeitis, the pustule becoming an nicer, at the margin 
of which the corneal epithelium is raised and infiltrated 
in cresccntic shape. This now steadily advances for 
many weeks towards the centre of the cornea, followed by 
& leash of vessels which has iia termination in the con- 
cavity of the crescent. The process is accompanied by much 
irritation of the terminal branches of the fifth nerve in the 
cornea, and the consequent reflex blepharospasm. A per- 
manent mark indicates the track of the ulcer. 

The Multiple Miliary Phlyctennlie on the limbus con- 



jnnctivEe may cause Bome slight anperficial infiltration 
and vascnlarisation of the cornea in their immediate 
neighbourhood, which passes off when the phlyctenulse 



Or, they may be accompanied hy deeper marginal 
infiltrations, of the cornea, which become conflnent and 
result in an nicer, which extends along the margin of 
the cornea for some distance, and is termed a Ring 
Ulcer. It is a serious form of ulcer, for if it extends 
far ronnd, it may destroy the cornea in a few days by 
cutting off its nutrition. 

Primary Phlyctenular Comeitis occurs principally 
in three different forme : — 1. Very sinall grey subepithelial 
infiltrations which are apt to turn into small ulcers, and 
then heal, leaving a slight mark. The latter may nlti. 
mately quite disappear, especially if in children, and 
situated peripheric ally. 2. Somewhat larger and deeper 
infiltrations, peeulting in ulcers of corresponding size, 
which heal by aid of vascularization from the margin 
of tho cornea. The opacity left after these ulcers is 
rather intense, and clears up bnt little, especially if the 
situation be central. 3. Large and deep-seated pustules, 
often at the centre of the cornea, giving rise to large and 
deep ulcers, which may be accompanied by hypopion 
and even iritis, and which frequently go on to perfora- 
tion. 

Photophobia is usually a prominent symptom in phlyc- 
tenular comeitis. The term photophobia, however, is not 
correct, for it is the fifth nerve (from the cornea), which 
is the afferent nerve, and not the optic nerve. This is 
evident from the fact that, in the dark the patient does 
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not get reKef; but if a sedative (atropine) be looally 
applied, he may generally be brougbt into the light 
without any annoyance. The explanation of this reflex 
blepharospaBm has been given by IwanofE,* ■who showed 
that the round cells, in making their way £rom the margin 
of the cornea to their position under the epithelium, follow 
the course of the nerve filaments, which they irritate in 




E. Epithelium ; B. Ant. elaatic iamiim ; c. Trae cor 
filament with Ijnph cells dq it« conrse ; c. Fhl^ctemila, 



their progress. The accompanying Fig. 49 is from hia 
original paper. 

Eczema of the eyelids, face, and external ear, and 
catarrh of the Sehneiderian mucons membmne frequently 
accompany phlyctenular conjunctivitis and comeitis. 

Cause. The strnmons constitution, as indicated by 
* Klin. Manatill&tter f, Avgeakeithindt, 1869, p. 166, 



the swollen nose and upper lip and Bometimes by the 
enlarged lymphatics in the neck, as well as the eczema 
jnst mentioned, is that most liable to this affection. 
Often, however, it will be found in strong children with 
apparently perfect general health ; but even in them there 
is probably some allied irregularity of nutrition, of which 
the great tendency to recTtrrence of the eye affection is 
evidence. 

Treatiiwnt. The solitaTy phlyctenula ia best treated 
with the yellow oxide of mercuiy ointment* (Pagen- 
atecher's ointment), of which the size of a hemp seed 
should be put into the eye once a day. Or a small quantity 
o£ pure calomel dusted into the eye once a day will also 
cure, but this remedy should not be employed if iodide 
of potassium is being tafcen internally, for then iodide of 
mercury is liable to be formed in the conjunctiva. 

The miliary phlyctenular conjunctivitis ia best treated 
at first with cold or iced applications. Homer recommends 
freshly prepared Aq. Chlori. to be dropped into the eye 
once a day. Later on Liq. plumbi dil. or Sol. argent, 
niti". (grs. V ad 5i, and neutralized) applied to the 
everted conjunctiva are suitable, or if the phlyctennlar 
appearances predominate over the catarrhal, the yellow 
oxide of mercury ointment or insufflations of calomel 
may be preferred. 

When the cornea is slightly affected near the margin 
in cases of miliary phlyctenulte, calomel or Pagenstecher's 
ointment and warm fomentations should be used. 

* E. — Hjilrarg. Paroi. Pneoip. gr. sxi. Vasolin, Ji. — M. 
Note. — Hyd. Perox. Pneoip. is propatad by preoipitating tha Bichlor- 
ide of Uercor; with Liq. Sodie, luid wssiilng the resaltlDg oxide. 
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Whan a lai^e piutule on the margin of the cornea has 
resulted in a deep nicer with tendency to perforate and 
accompanied by much pain, the most reliable method 
of treatment Is paraoenteais of the anterior chaniber 
throngh the floor of the iJcer, the pupil having first been 
brought well under the influence of eserine to prevent ' 
prolapse of the iris. The good effect of this will be very 
Boon apparent : the pain disappears, the patient sleeps, the 
ulcer becomes vascularized, and healing sets in. 
recommend cauterization of the ulcer in an early stage i 
with mitigated lapis or the galvano- cautery. Of this 1 
method I have no experience. Othera trust Tcrymucb to 
eserine, warm fomentations, and a preaanre bandage. 

For the faaicular comeitis the yellow oxide of mercury 
ointment is in its place. When the crescentic infiltration 
ia very intense, Homer recommends it to be cauterized 
with the mitigated lapis. Division of the leash of 
vessels at the margin of the cornea has a beneficial 
effect. 

For the ring ulcer, a pressure bandage under which an 
antiseptic dressing (boracic or salicylic acid or iodide of 
mercnry) has been placed, is, perhaps, the best method of 
treatment. Warm fomentations promote vascular reaction, 
and may be used with benefit at each change of bandt^. 

For primary phlyctenulie of the cornea in the form of 
the minute grey superficial infiltration or ulcer, nothing 
beyond atropine with warm fomentations and a protective 
bandage to keep the eyelids quiet should be used. When 
reparation of the ulcer has commenced, calomel or weak 
yellow oxide of mercury ointment may be employed. 

For the large purulent phlyctenula reanlting in a large 
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and deep nicer often Bitnated at the centre of the co: 
with hypopion and iritis, in the commencement warm 
fomentations (oBmomile or poppy head at 90° F. for 
twenty minutes three times a day), atropine, iodoform 
as ointment or powder, and a protective bandage, is the 
treatment. Here also I often puncture the ulcer with the 
Tery best results in respect of hastening the care. In 
the stage of reparation, Pagenstecher's ointment or in- 
sufflations of calomel are very useful. 

In all forms of phlyctenular ophthalmia those favourite 
remedies blisterB, setons, and leeching should be avoided. 
The first two worry the patient, give rise to eczema of 
the akin, and are not to he compared in their power of 
cure with the measures above recommended ; while 
leeching gives at best but temporary relief, and deprivea 
the patient of blood which he much requires. 

For relief of the blepharOEpasm, in addition to the 
nse of atropine, plunging the child's face into a basin of 
cold water and keeping it under until he struggles for 
breath, and this immersion repeated two or three times 
in rapid succession, and used every day if necessary, is 
a most efficacious means. It should always be used where 
the blepharospasm, is severe, as this is not only distressing 
to the patient but an obstacle to the cure. 

The general treatment should consist in open air eserciae 
before everything else, unless indeed there be an nicer 
which threatens to perforate. Cold or sea haths followed 
by brisk dry rubbing. Easily assimilated food at regular 
meal hours, but no feeding between meals. Regulation of 
the bowels. Internally: cod liver oil, maltine, iron sjr., 
phosph. of lime, and such-like remedies are indicated. 
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The great tendency to recnirence ib one of the most 
troabJesome pecnliarities of all kinds of phlyctenular 
ophthalmia; and in order to prevent this, so far as 
possible, it is important to continue local treatment 
untQ the eye is perfectly white on the child's awaking 
in the morning, and even for fourteen days longer. This 
prolongation of the treatraBnt will also assist in clear- 
ing np opacities as best they may be. For this after- 
course of treatment calomel insufflations should be used. 
Nothing can be done for the opaque scars left on the cornea 
by ulcers when all inflammatory syinptomfi have subsided. 
If the ulcer has been superficial, the resulting scar in 
young children may disappear in the course of time. 
Deep ulcers cause more opaque and permanent scars, and 
nleers which have perforated produce the greatest opacity. 
The defect of vision which an opacity of the cornea gives 
rise to, depends in the first place on its position. If this 
be peripheral the vision may be perfect, but if it be 
central, sight may be seriously damaged. Even a sHght 
nebnla, barely visible to the observer, will canse serious 
disturbance of vision if sitnated in the centre of the 
cornea, Euid in the same place the very opaque scar of a 
deep central nicer will produce a proportionately greater 
defect. If a central, but not deep ulcer do not become 
completely filled up in healing, and a facet remain, vision 
will also Buffer much in consequence of irregular refrac- 
tion, although there may be but little opacity. 



< 
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CHAPTER VI. 



DISEASES OF THE EYELIDS. 

Ebtthhha, erysipelas, phlegmonous inflamnmtion, anct 
abscess are all liable to atfiack tbe. eyelids, bnt i^aire no 
special obserrations in this work. It should merely be- 
stated that erysipelas of the eyelids may extend to the 
connective tissue of the orbit, and ultimately give rise to 
atrophy of the optic nerve. 

Eczema. This is vety often seen on the eyelids, most 
frequently either in connection with eczema of the face 
in general or with phlyctenular ophthalmia, which, as 
stated, Homer i-egarda as eczema of the conjunctiva and 
cornea. The tearing in the latter affection increases tbe- 
eczema, which then, by causing contraction of the skin 
r lid, produces eversion of the inferior punc- 
tam lachrymalo, and this in its turn causes increased 
I, and thus a vicions circle is set up. 

Treatment should consist in the daily removal of the 
Q snch a way as to cause no bleeding of the surface 
underneath, and for this purpose a warm solution of 
bi-carbonate of potash is useful. The place should 
then be well dried and painted with a strong solution of 
nitrate of silver (gr. xs ad Ji) and a boracic acid oint- 
ment (gr. xss ad Ji) applied over this. If the inferior 
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lactrymal punctTim be everted, the cauaticnliiB should be 
slit up. 

Herpes Zottter Ophthalmicus is an herpetic erup- 
tion, which affects the region supplied by the snpra- 
orbital division of the fifth nerve of one side, and some- 
times its nasal hraneh, and in rare instancea the infra- 
orbital division of the same nei-ve. The occurrence of the 
emtption is preceded for aome days by severe neuralgic 
pain and swelling, with redness of the part. The number 
of vesicles varies much, and may be but three or four, 
or so numerous as to become confluent. Aa soon as 
the eruption appears the pain subsides. Vesicles are 
liable to form on the cornea, and these may result in 
ulcers, which, on healing, leave opacities. Iritia has 
also been observed aa a complication, and even cjclitia, 
resulting in loss of the eye. The vesicles on the skin 
soon become purulent and gradually tnm into scaba, 
that fall off, leaving deeply pitted scars, which are 
recognizable during the remainder of life. The affection 
never crosses the middle line of the forehead. Some 
neuralgia with anesthesia of the skin often remain for a 
long time afterwards. 

Inflammation of the Gasserian ganglion, with extension 
of the inflammatory process down the nerve, was found 
(0. Wyss) in the only case in which ajtosl Tnortem, (ysBjaiaoi- 
tion has been made during the acute stage of the disease. 

The affection is most common in elderly people, but I 
have seen it in young and healthy individuals. 

The Treatment can only he eipectative, or at most 
directed to relief of the patient's suffering, by means of 
hypodermic injections of morphium and other sedatives. 
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and by emollients applied locally. Complications with 
the cornea and iris are to he dealt with on the principles 
laid down in the chapters on the diseaseB of those 
organs. 

Primary Syphilitic Sores occur on the lids, most 
commonly at the inner or outer canthus, or elsewhere on 
the margin where the skin becomes modified into con- 
junctiva. These sores are liable to canae marked loss of 
substance, and conseqnent distortion of the lid. 

The Treatment should be an active antiayphilitic one, 
with local measures of a non-irritant nature, such as 
sublimed calomel by Kane's method, or dusting with finely 
powdered iodide of mercnry. 

Secondary Syphilis gives rise to ulcers on the margins 
of the lidB, to loss of the eyelashes (madarosis), and to all 
the secondary skin afEections which attend it iu other 
parts of the body. 

Rodent Ulcer (Jacob's Ulcer). This disease com- 
mences as a small pimple or wart on the skin near the 
iimer canthus, or over the lachrymal bone as a rule, 
but it may also originate iu any other part of the face. 
The scab or covering of the wart is easily removed, and 
underneath is found a shallow ulcer with a well-defined 
indurated margin, the skin surrounding the diseased 
place being healthy, and continuing so to the end of the 
chapter. The progress of the disease is extremely slow, 
extending over a great number of years, and in the early 
stages the alcer may even seem to heal for a time, but 
always breaks out again. In mild cases the ulceration 
may remain superficial, but more usually it strikes deep, 
in the course of time eating away every tissue, even 
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the bones of the face and the eyeball. The latter is often 
spared until after the orbital bones have gone. 

The dieease ia an epithelial cancer of a non-maligoant, 
or purely local kind. There is no tendency to infiltration 
of the lymphatics. It is rarely seen in persona under 40 
years of age. 

Treatm,ent. Extirpation of the diseased part affords the 
only chance of relief for the patient. Becnrrence of the 
growth ia the rnle, but this should not deter from opera- 
tive measures, nor even from renewal of them, as they 
afford much comfort to the patient, and prolong hia life. 
Even in advanced stages operation is frequently called 
for. The application of chloride of zinc or of the actual 
caatery should be employed, after the disease has been 
as thoroughly removed with the knife as is possible. 

Marginal Blepharitis (Ophthalmia Tarsi) is nothing 
else than eczema of the margin of the eyelid. It ia found 
either as Blepharitia Ulcerosa {Eczema Pustolosum), 
or as Blepharitis Squamosa (Eczema Sqaamosa). In 
the former, small pustules form at the roots of the eye- 
lashes, and these, losing their covering, become ulcers 
which scab over. The whole margin of the lid may then 
be covered with one large scab in which the eyelashes 
are matted, and under which the lid will be found 
swollen, red, and moist, with many minute ulcers and 
pustules. Many eyelashes come away with the scab, 
and many others are found loose and ready to fall 

The disease is chronic, and most commonly found in 
atmmous children. It is frequently accompanied by 
phlyctenular ophthalmia, or by simple conjunctivitis, 



■wtich. may have been its cauBe, or which promote it, by I 
keeping the margin of the lid cODetantly wet. 

If neglected, nlcerons hlepharitiB is liable to produce 
distichiasiB or trichiasis hy giving a fabe direction to i 
the bnlbs of the cilite, 

T7ie Treatment of ZRcerons Blepharitis consists in C(u«- I 
fttl removal of the Bcabs without causing any bleeding of 
the delicate surface underneath. Such bleeding indicates 
that the newly formed epithelium has been torn away, 
and it is important, therefore, to soften the scabs by soak- 
ing the eyelid with olive oO, or with a solution of bicar- 
bonate of potash, before removing them. Any pustules, 
found under the scab should be ponctnred, and all loose < 
eyelashes taken away. The surface should then bi 
dried by pressure, not by rubbing with a soft cloth, and 
the following ointment (Hebra) applied : — R. 01. Bnaci I 
{or 01. Juniperi) 3ss, Hydrag. Ammon. Chlor. gr.iv, Cei 
Galeni 3iv. This ointment is to be continued until J 
healing is thoroughly established. In many mild ( 
a boracic acid ointment will be found efficacious instead J 
of the above. 

Al] complications with conjunctival affections or lachry. I 
ma! obstroction must be dealt with, and the patient's | 
general system carefully attended to. 

Squamous Blepharitis comes on after the ulcei'ouH form I 
has passed away, or it is found as a primary affection, i 
especially in chlorotic women. The margin of the lid is | 
somewhat swollen and red, and covered with loose epider- 
mic scales. It is an extremely chronic affection. 

The Treatment of Squamous Blepharitis ia also an oint- ^ 
nient of Hebra's : — 
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R. Emplast. Diaehjlon Co.* 
01. Olivar, q.B, 
Misee. Ft. Ung. 

CMoroais, if present, is to have a\iitable remedieB. 

Hordeoliun. (Stye), is a circTunsctdbed pumlent in- 
flammation, situated at the follicle of a, cilia. It com- 
mences as a hard Bwelling with more or less tumefaction 
of the general surfaco of the lid, and often with some 
chemoais, especially if it be situated at the outer canthofl. 
In its early stages there is much pain associated with it. 
It gradually suppurates, and may then be punctured or 
allowed to open of itself. In the earliest stage cold applica- 
tions may be successful in putting hack a stye, but later 
on warm stupes will hasten the suppuration and relieve 
the pain. Styes frequently come in rapid BUccesaiou one 
after the other, and then probably a constitutional dis- 
turbance exists as the cause. Habitual constipation is a 
common source of hordeolum, and should be met with 
the occasional use of Friederichshall or Hunyadi Janos 
■water, or some other mild iasative. Sulphide of calcium, 
■^ gr. every hour, or -J gr. twice a day for an adult, 
has been recommended (D. Webster) as a specific in 



Chalazion, or Meibomian Cyat, is a retention 
tumour of a Meibomian gland. The sac of the tumour 

* Emplast. DmchjIoQ Co. ia made as foUona : — 

Bmplast. Litharg. KP, 12 parts. 

Corn flour, IJ parts. 

AmEaoniaCj 

Qalbttnam, 

Tarpentius, 

Ot eacli I part. 
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COnsiata of the walls of the g^land, and its contents of the 
altered glandalar secretion. These tumours vary much, 
in size, from that of a, hemp seed to that of a hazel nut, 
causing a marked swelling in the lid. They occoaionallj 
open epontaneouBlj on the conjunctival surface. 

Treatment, No application can bring about absorption 
of these tumours. The lid should be everted, the tumour 
opened from the conjunctival surface, and its contents 
thoroughly evacuated by aid of a small sharp spoon. Diffi- 
culty is sometimes experienced in finding the point in the 
conjunctiva corresponding to the tumour, but It ia usually 
indicated by a dusky or greyish discoloration. Imme- 
diately after the evaenation, bleeding into the sac often 
takes place, and causes the tumour to remain for a day 
or more as large as before. The operation may occa- 
BJonally require to be repeated two or three times. The 
incision and evacuation should never be made through 
the skin, because mor e or les s disfigurement from the 
scar must result. 

More than one chalazion is often present at a time, and 
some people become liable to them periodically during a 
number of years. Habitually constipated individuals are 
very subject to them. 

Millium presents the appearance of a perfectly white 
tumour not much lai'ger than the head of a pin, in the 
skin of the eyelid. It is a retention tumour of a seba- 
ceous gland, and can readily be removed by puncturo. 

Molluacum, or Molluscom Contagiosum, This is 
a tumour in the skin of the eyelid, which may attain the 
size of a pea. It is probably a diseased condition of a 
sebaceous gland, and contains altered epithelial cells and 



OHiP.Ti.] DISEASES OF TSE EYELIDS. 



129 



I 
I 



peculiar bodies termed mollusoum corpnacles, which are of 
a fatty nature. At the sammit is a depression, which leads 
to an opening into the tumour, and through which the 
contente can be pressed out. Many euch tumours may 
form in the lida at the same time. 

It is held by some observers that this aSection \b con- 
tagiona, although in what way is not clear. Eiperi- 
mental rubbing of the contents of a m.onuacum into the 
skin has not given rise to the tumours. 

Treatment. Each separate tumour must be evacuated 
by simple pressure, or after opening it up with a knife or 



Teleangiectic TmnourB, or Nsevi of the eyelids occur 
congenitally. Small tumours of this kind may be destroyed 
by touching with nitrate of silver or hydrochloric acid, 
or by performing vaccination on them, Lai^er tumours 
may be ligatured, or treated with the galyano-cautery. 
Eleetrolysia is a very effectual method in many cases. 

XanthelaBma is the term applied to yellowish plaqnes 
raised slightly over the surface of the skin, and with very 
defined margins. The shape of these plaques is extremely 
irregular, and they may attain the size of a shilling or 
larger. The appearance is caused by hypertrophy of the 
sebaceous glands with retention of their contents, and 
fatty degeneration of the subcutaueons connective tisane. 

Treatmethl casi only consist .in removal by careful dis- 
section, and this is hardly to be recommended, except in 
extreme cases. 

EpitheliomatouB and Sarcomatous Growths and 
Lupns are all seen in the eyelids, but require no special 
deacription here. 
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Clonic Cramp of the Orbionlaria Mnscle, or of b 

portion of it, is often seen, and is popularly known by 
the name of " life " in the eyelid. It is frequently dne to 
over use of the eyes for near work, especially by artificial 
light, or if there be defective amplitude of accommo- 
dation. 

Blepharospasm, or Tonic Cramp of the Orbicu- 
laris Muscle is commonly the reanlt of irritation of 
the ophthalmic division of the fifth nerve by reflex action, 
as in phlyctenular ophthalmia and some other conjunc- 
tival affections, and with foreign bodies on the conjunctiva 
or cornea, etc., or it may continue for some time after the 
relief of any such irritation. It occura, also, independently 
of such causes, and is then difficult to account for. In 
these latter cases pressure upon the supra-orbital nerve at 
the supra-orbital notch may arrest the spasni ; or, if not 
there, then pressure on the infra- orbital, temporal, malar, 
or inferior alveolar branch may have the desired effect; or, 
at even still more remote regions, and in the couibb of 
other nerves the " pressure point" may be discovered. If 
found, treatment in the form of hypodermic injections of 
morphia at the " pressure point " may soon relieve the 
cramp, or subcutaneous division of the nerve at that place 
may be performed. 

Ptosis, or Blepharoptosis is an inability to raise the 
upper lid, which then hangs down over the eyeball. Its 
most common cause is paralysis of the third nerve, of 
which a branch snpphea the levator palpebrse. This 
branch alone may be paralysed, all the other muscles 
innervated by the third pair retaining their healthy 
action, and the degree of paralysis may be partial or 
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Ptosia may also be congenital, and ia then 
dne to imperfect development of the levator mnscle, and 
is generally present in both eyea. It ia also caused by 
increased weight in the lid, as in many conjnnctival 
affections, or where a tumour has fonned in the eyelid, 
or where there is a hyper- development of the subcn- 
taneons fat. 

The canaes of paralytic ptosis are similar to those of 
paralysis of other branches of the third pair. 

Its Treatinent too is the aanie, so long as there are hopes 
of restoring the power of the mnBcle by non-surgical 
interference. 

Operative Treatment is indicated in cases of paralytic 
ptosis, in which other measures have produced no result, 
in ptosis adiposa, and in congenital cases. It consiata in 
the excision of a sufficiently large oval piece of integu- 
ment, ita long asis lying in the length of the lid, with 
the anbontaneons connective tissues and fat, and, in para- 
lytic cases, a small portion of the orbicular muscle. The 
fold of integument to be abscised should he seized by two 
pairs of forceps, one of them held by an assistant, at the 
inner and outer ends of the lid, and by this meana the 
necessary size of the fold can be oalcnlated. The abscision 
is performed with a pair of sciasora, the margin of the 
wound lying close to the points of the forceps. The 
subcutaneous tiaaue, et«., is then removed, and the edges 
of the wound drawn together by a few points of suture. 

Lagophthalmua, or inability to close the eyelida is 
most commonly due to paralysis of the portio dura, and 
18 then associated with the other symptoms of tho latter 
affection. On an effort to close the lids being made, the 
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eyeball is rotated npwards under the upper lid, owing to 
the asBociated action of the auperior rectus ; and in sleep 
this npward rotation also oconre, a fact which explains to 
a great extent the immunity of the cornea from ulceration 
in many of these caBes. Lagophthalmus may also be due 
to orbital tumours pushing the eyeball forwards, to exoph- 
thalmic goitre, to staphyloma, or to intraocular growths 
distending the walls of the eyeball ; in all of which oon- 
ditiona the eyelids are often mechanically prevented from 
closing over the eyeball, or can be closed only by a strong 
effort of the will. The danger to the eye depends upon 
the tendency to ulcei-ation of the cornea from its dryness 
caused by exposure to the air, and from foreign sub- 
stances not being removed from it by nictitation. 

Treatment. In cases of non-paralytic lagophthalmus, 
protection of the cornea, by keeping the eyelids closed 
with a bandage or a few epidermic sutures in the margins 
of the eyelids, should be our first care. Tarsoraphy may 
be employed in those cases where circumstances indicate 
that it would be useful, e.g., in some cases of exophthalmic 
goitre or of staphylomatoua eyeball. In paralytic cases, 
the primary cause of the paralysis (syphilis, rhemnatiam, 
etc.) must be treated, bo long as there is prospect of 
restoring power to the muscle. Locally, galvanism and 
hypodermic injections of strychnia may be employed. 
During cure the cornea should be protected aa above. 
In incurable cases, the opening of the eyelids must be 
reduced considerably in size by an extensive tarsoraphy. 

The Operation of Tarsoraphy consists in uniting the 
T»argins of the upper and lower lids in the neighbourhood 
of the estomal commissure, so as to reduce the opening of 
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ike ejelids. The commissure should be caught between 
the finger and thumb and the edges of the lids approsi- 
mated, so as to enable the operator to form an estimate 
of the required extent of the operation. A horn spatula 
is then passed behind the commissure, and the necessai-y 
length of the margin of each lid, including the bulbs of 
the ciliiB, abscised with a sharp knife. The raw margins 
are then brought together with anturea. 

Symblepharon is adherence of the lid to the eyeball. 
It may be partial or complete, and is naually the result of 
bams by fii-e, acids, or lime. If the symblepharon 
interfere seriously with the motions of the eyeball, or if 
it cause defect of Tision by obscuring the cornea, it 
becomes desirable to relieve it by operation. Should it 
consist of a simple band stretehing from lid to eyeball it 
may be severed by ligature, or, if the band be broad, two 
ligaimrea may be employed, one for either half. A sym- 
blepharon which occupies a considerable surface cannot 
be got rid of in this way, and for such cases a transplan- 
tation procedure like that of Teale* or Knappf may be 
employed, the great difficulty in dealing with these cases 
being the tendency there is to reunion of the surfaces, 
unless one or both of them he carpeted with epithelium. 
In Teale's operation, if we suppose the case to be similar 
to that represented in Fig. 50, an incision is carried 
along the line of the margin of the cornea at A, through 
the whole thickness of the symblepharon, and the lid is 
dissected off from the eyeball as far as the fornix. Two 
conjunctival Saps are now formed, aa at B and C in 

* Ophthal. Hasp. Rsp. Tol. Ill, 
t Archivf. Oj^mal. XIV. i. p. 270. 
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Fig. 51, and one of tbem (B) is turned to form a coTering 
for the wonnded surface of the inside of the eyelid, while 
the other (C) is used to cover the bulbar surface 
(Fig. 52), the flaps being held in their places by fine 




FiQ. 50. 
sutures. That part of the symblepLat 
adherent to the cornea soon atrophies and disappears, 
Ko great tension of the Sapa should exist as they lie in 
their new positions. 





Fig. 52. 

Teale again has suggested the formation of a bridge- 
like conjunctival flap above the cornea, and the removing 
of it across the latter to cover the loss of subatance 
situated below. After the auturea to keep the flap in its 
place have been introduced the latter is separated at its 



* Hr. Teale nov makes his fixps, aain Fig. R], viderthan hs originally 
dii]. — I have to tbDak him for altering this <Irawing with his own hand. 
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The trauBpIajitation of a portion of rabtit'a conjanctiva 
aa suggested by Wolfe, or of a portion of mnooaa 
membrane from the lips or from the TOgina as employed 
by Stellwag,* is undoTibtedly the best method for most 
cases of exteneiFe symblepharon. The chief precantiona 
necessary for snccesB in this proceeding are : — That the 
flap to be transplanted be not applied in its new position, 
nntil all bleeding at the latter place has ceased. That the 
flap be nothing more than mnoous m.emfaniiie, all sub- 
mncona tissue being carefully removed. That it be suffi- 
ciently largo to cover the defect without any stretching ; 
and it ahonld be remembered, that the flap shrinks to two- 
thirds of its size after being detached from its own bed. 
That the flap l)e kept moist and warm during the period, 
as short as possible, which may elapse between its detach- 
ment and its adjustment. And, finally, that it be kept 
firmly in its new position by a sufficient number of points 
of interrupted suture. 

Blepharopliimoaia is a contraction of the outer com- 
miasure of the lids, with consequent diminution in siae 
of the opening botweea the latter. 

It is remedied by a Canthoplastic Operation. The 
outer commissure is divided in its entire thiokuess, 
in a line which is a prolongation of the line of 
junction of the lids when closed, by a single stroke 
of a strong straight scissors, one blade of which has 
bean passed behind the conuniasure. The integumental 
incision shonld be made a little longer than that in 
the conjunctiva. An assistant then draws the upper 

' Die ProjifuTUj von JlaiU wild Sckldmhaut avf acnlistiichm OtbUle, 
bj Dr. K Bock. Tienna, 1834. 
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lid up and the lower lid down so as to make the wound 
gape. The conjunctival margin and the dermic margin are 
now united in the centre by a point of suture (C. Fig. 53), 
while two more sutures (A and B) are applied, one above 
the other below the first. Thia operation is also employed 
in oases of granular ophthalmia and of purulent con- 
junctivitis, when it is desired to relieve the pressure of 
the lid on the globe. 




Fig. 53. (de Wicti 



Diatichiasis and Trichiasis. The first of these 
terms indicates the growth of a row of eyelashes along 
the inter-marginal portion of the lid in addition to the 
normal row, while trichiasis indicates a false direction 
given to the true cilia). Both condilions are often found 
co-eKiating, and they are also often present along with 
entropinm. They may both be produced by chronic 
blepharitis, or by chronic granular ophthalmia. The 
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symptoms to which they give rise, and the dangers to 
the eye attendant on them are duo io the rubbing of the 
irregular eyelashes on the cornea, which produces pain, 
blepharoBpaem, and opacity of the cornea, or even ntcera- 
tion of it. 

Operations for Distichiaeis and Trichiasis. 1. Epila- 
tion. The false cilira may be pulled out with a forceps ; 
bnt this canDot be regarded as a cure, for the hairs grow 

2. Electrolysis has been proposed by Dr. Cbarles 
Michell, of Missouri," and by Dr. A. Benson, of Dublin. t 
A needle is attached to the negative pole and its point 
passed into the bulb of the eyelash to be removed, the 
positive pole being placed on the temple. On closure of the 
circle a slough is formed at the root of the hair, which 
becomeB loose and is removed. It does not grow again, 
for the bulb is destroyed. Each hair must be separately 
operated on, and the proceeding is very valuable where 
only a few oiliie are to be dealt with. 

3. When some half dozen hairs close together are 
growing wrong, the simplest and best plan is to completely 
remove them by excision of the corresponding portion of 
the ciliary margin. A Gne knife is passed into the inter, 
marginal region at the place corresponding to the hairs 
to be dealt with, and a partial division of the lid into 
two layers, as in tto Arlt-Jaesche operation {vide infra), is 
effected. A V-ahaped incision in the skin of the lid is 
then made including the erring hairs, the whole flap is 

• TrichiaiU and I/Utieklnlis, their Nature and Palhology, lOiU a 
Hadkal Method of Treatmeat; tnd Klin. MonatiU. April, 188S. 
+ Brit. Med. Joariuit, IS Deo. 1882. 
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excised, and the margin of the Iobb of aabstance drawn 
together with sutnreB. 

a of distiehiasis or trichiDsia involving the whole 
length of the eyelid, removal of the marginal portion of 
sltin containing the bnlbB of all 
the eyelashes true and false 
(Flarer's operation) is not to be 
recommended, unless oecaaion- 
ally in the nnderlid ; because it 
unnecessarily deprivea the eye 
of an oroaraent and of a protec- 
tion against glare of snn and 
foreign bodies. 

4. In these complete cases 
transplantation of the marginal 
portion of the integument con- 
taining the hair bulbs, true and 
false, is a much preferable pro- 
ceeding. One of the oldest and 
most valuable opemtions of this 
• kind ia that of Jaeeche, modified 
by Arlt. It ia performed as 
follows : — Knapp'a or Snellen's 
clamp (Fig. 64) having been ap- 
plied to prevent bleeding, the 
lid ia its whole length is divided 
in tbe intermapginal part into 
,he anterior containing the orbi- 
cular muscle and integument with all the hair bulbs, 
the posterior containing the cartilage and conjunctiva. 
The incision in the intor-marginal portion ia about 
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5 mm. deep. A second iucifiioii is now made through 
the mtegamfmt of tlie lid parallel to its margin, and 
from 5 to 7 mm. removed from it. TMs incision also 
extends the whole length of the lid. A third incision 
is carried in a cnrve from one end to the other of the 
second incision. The height of the curve is propor- 
tional to the effect required, varying from 4 mm. to 




Fio. 55. 
7 mm. The piece of integument included between the 
second and third incisions is dissected off with forceps 
and scisBora, without any of tbo underlying muscle 
being touched, and the margins of the loaa of substance 
are brought together by sutures. By this procedure the 
lower portion of iutegaraent containing the hairs and 
their bulbs is drawn up and away from contact with the 
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Spencer Watson,* Nicati,t Schoeler.t Biirohard,§ 
Dianonz,|| and Gayetj'lf have ali propoeed double 
transplantation operations. 

Ifianoux's Operation is as follows : — Snellen's (or de 
Wecker's) clamp is applied (omitted in figarea for eimpli- 
citj) and an incision (Fig. 56) is made parallel to the 
free margin of the lid, about 4 mm. from it, extending 
the whole length of the lid, and penetrating to the carti- 
lage, but not throngh the latter. The ciliary portion of 




Fig. 66. 



the lid marked oS by this means is now detached from the 
cartilage by an incision on the intermarginal portion of the 
lid as in the Arlt- Jaesche operation. An incision through 
the skin alone is then made about 3 mm. above the first 
1 and parallel to it, but extending some 2 mm. 



■ OphOtal. Butrp. Bep. Vol. VII. 1S73, p. 440. 

+ ifantiSi ilidicatt, 1879. 

J Elmather Bericht, 1380. 

g Oharit^ Anmlen, -p. 633. 

II AnnaUi iTOoiliitiqut, 18S2, p. 132. 

T Ann. d'Oad. 1832, p. 27. 
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beyond it at either extreaiity. The skin flap is separated 
off from the underlying mnscle, except at either end 
where it is left attached. The nnderljing portion o£ the 
muBole is then separated from the cartilage, and allowed 
to retract upwards, A forceps heing passed under the 
ciliary flap (Fig. 56) the skin flap is seized and drawn 
down into the position of the former (Fig. 57), where it ie 
made fast hy three sutures to the margin of the cartilage. 
The ciliary flap is moved up and carefully stretched upon 
the cartilage bared of the orbicularis, which latter is drawn 
back with a strabismus hook, and the flap is secured in 





Fig. 5?. 



its place by sutnrea to the tarsus. An antiseptic dressing 
is applied, and the sutures may be removed on the third 
day. The wounded surface of the ciliary flap amalga- 
mates with the epidermic surface of the skin flap so 
completely, that in the course of a short time it is im- 
possible to separate them, and ultimately nearly all traces 
of the operation disappear. 

Ularimtio. Snellen has revived this ancient operation, 
for cases where only a few isolated hairs are out of order. 
Both ends of a bit of very fine silk thread are passed 
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through the eye of a, fine needle so as to form a loop. 
The needle ia now entered aa cIobb to the point of exit 
of the hair aa possible, and the connter punctnre is made 
in the position which the hair shonld normally occupy 
in the row of its follows. The needle is drawn completely 
through, aa also the enda of the thread, hut the loop not 
aa yet. Into the loop the eyelaah is now inserted by aid 
of a fine forceps, and, by traction on the ends of the 
thread, loop and eyelash are drawn through the tunnel, 

Entropium, or Inversion of tlie Eyelid is due to 
some organic change in the conjunctiva or tarsus, or to 
spasm of the palpebral portion of the orbicular lauscle. 
A large proportion of the former class of caaes is the result 
of chronic granular ophthalmia, and ia most common in 
the -upper lid. Spastic entropinm nguallj occurs ia the 
under lid. It is frequent in old people (aenile entro- 
pium) from relaxation of the akin of the eyelid, and 
ia also produced by the wearing of a bandage after 
operations, &c., and by oedema of tho conjunctiva in 
inflammation of that membrane. 

Organic entropium, in which the cartilage is not dis- 
torted, can for the most part be corrected by one of the 
methods described for trichiasis and distichiasia. But 
many of these cases are accompanied by, or rather are due 
to curvature with hypertrophy of the cartilage of the lid. 

In all sach cases the operation muat include an attack 
on the cartilage itself, or the result will be abortive. 
Indeed, I have little doubt but that much of the dis- 
appointment experienced in the treatment of entropium 
has been due to imperfect appreciation of this fact. 

Operation ig as follows : — Tho clamp 
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having been applied, an incision is made throngh the 
integument of the eyelid parallel to its margin, 2 mm. 
distant from the latter, and estending its whole length. 
The muscle is dissected np so as to lay bare the cartilage, 
and a wedge-shapod piece, 2 mm. wide and the length of 
the lid, its edge pointing towards the inner snrface of 
the lid, is excised from the cartilage. A corresponding 
portion of mnscle and skin is also removed, and the wound 
left to heal by granulation. The shrinking of the result- 
ing cicatrix causes the marginal portion of the cartilage 
to return to its correct position. 

Snellen's Operation. Snellen's clamp (very similar to 
Knapp'a, which can equally well be used) is applied. 
About 3 mm. from tho margin of the lid and parallel to 
it an incision is made through the akin alone, extending 
the whole length of the lid. The orbicular muscle is 
exposed by dissection of the skin upwards in order to 
promote retraction of tho latter, and along the edge of 
the lower margin of the wound a strip of about 2 mm. 
broad of the orbicular muscle is removed, and the cartilage 
to the same extent exposed to view. A wedge-shaped 
piece correspondiag to the exposed parts of the tarsus is 
now excised from it with a very sharp scalpel or Beer's 
cataract knife, tho edge of the wedge pointing towards 
the conjunctiva, which latter, however, is left intact. 
The hypertrophy of the cartilage which ia always present 
facilitates this procednro, A silk suture * carrying a 
needle on each end having been prepared, one needle is 
passed from within outwards through the band of mnscle 
and integnment left at the margin of the lid. The second 
needle is also passed from ivithin outwards through the 
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upper Up of the tarsal loss of Bubstance, and then, from 
within, ontwards through this eame marginal band, at a 




FiQ. 58. 



Fill. 59. 



distance of abont 4 mm. from tho point of exit of the 
first needle. The ends of the suture are now tied together, 
a small bead having first been strung on each to prevent 
it from cutting through the skin. Three anch sutnrea 
are employed. The accompanying woodcuts (Figs. 68 
and 59) from de Weekar • make the foregoing description 
more intelligible. 

Berlin's Operation. Enapp's clamp is applied. The 
first incision lies 3 mm. above the margin of the lid, ex- 
tends its whole length, and divides it in ite entire thick- 
ness, including the conjunctiva. The skin and muscle at 
the upper edge of the wound are pushed or dissected up, 
BO as to eipose the cartilage. The upper edge of the 
tarsal incision is now seized at its centre with a finely 
toothed forceps, and an oval piece with the adherent 

* Train CompW d'OphOaUmalogit, par L. de Wecket el C. Landolt. 
T. I. p. 2H, 
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oonjimctiva, about 2-3 mm. wide in its wideBt part and 
in length corresponding with that of the eyelid, ia excised 
from it with a fine scalpel. The wound is closed mth 
three sutnrea throngh the skin. If it be thought desir- 
able to increase the effect, a atin-flap maybe excised from 
the lid. The objection to this operation, that a portion 
of the macons membrane is removed, is not of import- 
ance. Kxcept for an occasional granulation forming on 
the bulbar aspect of the wound, I htiTe found the opera- 
tion free from inconvenience, and its result Batisfactory 
and permanent. 

Spasmodic Entropium as the result of bandaging 
usually disappears when the use of the bandage is given 
up, or, if the bandage must bo continued and the inverted 
lid cause irritation, an epidermic suture at the palpebral 
margin and faatened to the cheet below will ^ve 

Senile Entropitim is, of spastic kinds, the one which 
moat commonly demands operative interference. The 
methods in general use for it are ; — 

The Excision of a Morizontal Piece of Skin, with a por- 
tion of the underlying orbital part of the orbicular muscle, 
BO as to give rise to sufficient cicatricial contraction to 
draw the margin of the lid outwards. 

The application of Stihautaneoiis Sutures {Oaillard's 
Sutures) : — The point of a curved needle carrying a silk 
suture is entered in the centre of the lid near its margin, 
passed deeply into the orbjcuiar muscle, brought out at a 
point some 10 mm. below, and the suture tied tightly. 
Two more similar sutures, one on either side of the first 
and about h mm. distant from it, are placed, and the re- 
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Bolting suppuration with conBeqaent oicatrisation brings 

e lid into its position. 

Qraefe's Operation : — 3 mm, from the mai^n of the lid 
an incision is made, as in Fig. 60, through the skin, and a 
triangular skin flap, A, excised. The edges, B and C, of 
the triangle are dissected up a little, and brought together 
by three points of enture, while the horizontal incision is 
not sutured. The size, especially the width of the trian- 
gular flap to be Cicised, is proportional to the- looseness 
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Fig. 60..(«. O'--^'.) 



of the skin. When a very marked efl'ect is desired, the 
I to be removed is given the shape as represented at 
the right of the figure. I have found this proceeding 
estremely satisfactory, and its result permanent. 

All tho foregoing, and other such measures produce a 
good resnlt at the time, but are sometimes followed by re- 
ourrence of the entropion. Hotz * believes the cause of this 
to be, that the cicatiix, be it dermic or dermo-muscalar, 
npon which the result depends, has no point d'appui, and, 
* min. MoTtaM. /. Aagcnli. 18S0, p. 149. 
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while it may dra.w the eyelid out, it is just as liable to 
draw the Hkin of the cheek np, and thus neutralise its 
desired oSect. Ke proposes the following ingeiiioiis 
operation : — 

Hotz' Operation. A bom sp&tula is inserted under the 
lid, and then at 4 to 6 mm. below the margin of the latter 
a horizontal incision is made through the skin from the 
inner to the outer end of the lid. This incision is at the 
boundary between the palpebral and orbital portions of 




Pio. 61. (A! 



the orbicular muBCIe, and Jnst over the lower margin of 
the tarsus. An assistant then draws the upper edge (a) 
of the wound upwards with a forceps, while the surgeon 
draws the lower edge (i) downwards, in this way expos- 
ing and stretching the orbicular muscle. A few strokes of 
the knife in the direction of the incision are now sufBcient 
to separate the palpebral portion (I) of the muscle from 
the orbital portion (y), and to lay bare the lower edge of 
the tarsus (t), which has a yellowish tendinous appearance. 
That part of the palpebral portion of the muscle which 
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covered the lower edge of the tarsas, and which was 
drawn np with the palpebral edge oE the first incision, is 
now removed with forceps and scissors to the extent of 
about 2 Him. in width through the whole lengtli of the 
lid. All snch mnscnlar fibres also which may still adhere 
to the lower third of the tarsna must be carefully cleaned 
off, and now the palpebral akin may be brought into 
union with the tarsus. Foar sutnres are generally ap- 
plied abont 5 mm, apart. The needle is passed through 
the palpebral skin, close to the margin of the wound 
(at n). The bare tarsal edge is then seized in the for- 
ceps, the needle placed perpendicnlarly on it (at d), and 
carried through it by a short downward curve, until 
its point appears (at c) below the tarsus in the tarso- 
orbita! fascia (/). The needle is now passed ont through 
the lower edge of the incision (at h), care being taken 
that none of the fibres of the orbital portion of the mnscle 
are included in the suture. Upon the suture being tightly 
closed the edges of the skin wound are drawn into the 
tarsus, and become adherent to it. The sutnres may be 
removed abont the third day. If the first incision be 
placed too far from the margin of the lid, there will be no 
result, as the traction upon the palpebral skin will be too 
slight. If the incision be placed too close to the margin, 
the traction may be so great as to interfere with the 
nnion of the skin and tarsns. In this operation the 
tarsus affords the fnlcmm which Hotz thinks is wanting 
in the other methods. 

Ectropitun or Everaion of the Eyelid. Of this 
there are two chief kinds. 1. Muscular. 2. Cicatricial. 

Muscular Ectropium may be caused by tedema of the 
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oonjnnctiva, which everts the edge of the eyelid, and this 
eversion is increased and encouraged hy spasm of the 
palpebral portion of the orbicnlar mnBcle, so that the 
name palpebral paraphimosis has been given to the con- 
dition. In the recent stage it may generally be remedied 
by a properly applied bandage, combined with the snitable 
conjunctival moaanrcB. In chronic cases Snellen's sutnrea 
(vide infra) may be required. MuacuJar ectropinm is often 
seen in old people, and is then given the name of senile 
ectropinm. Here it is due to atrophy of the palpebral 
portion of the orbicularis and relaxation of the skin of 
the face. When these have resulted in slight everaion 
of the inferior punctum, a flowing of tears is produced, 
and from this excoriations of the skin and edge of the 
lid come on, which in their turn Increase the tendency to 
ectropinm. If the condition be not extreme with secon- 
dary changes in the conjunctiva, slitting up of the canal- 
iculus, with the use of a boracic ointment for the lids and 
mild astringents for the conjunctiva, will give mneh 
relief. In pronounced cases a more active treatment 
of the conjunctiva, and the performance of tarsoraphy, 
the latter preceded by the application of Snellen's 
sutures, is demanded. Muscular ectropinm is also caused 
by paralysis of the orbicular muscle. 

Snelleii's Sutures. A silk ligature is threaded at either 
end with a needle of moderate size and curve. The point 
of one of these needles is passed into the most prominent 
point of the exposed and everted conjunctiva, and brought 
out throagh the skin 2 cm. below the edge of the lower 
lid. The other needle is entered in the same way 5 mm. 
from the first, and made to take a nearly parallel course. 
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the points of exit on tte cheek being 1 cm. apart. Equal 
traction is applied to each end of the suture, while the 
lid is assisted into its place bj the finger. The suture is 
tied on the cheelc, a small roll of sticking plaster having 
been inserted under it to protect the skin from being cut. 
Two, or even three such sutures may be required. 

Argyll Eohertson's Operation * has been designed for 
those cases of ectropion which result from long-continned 
chronic inflammation of the conjunctiva of the lower lid. 
He thinks the difficulty in severe cases of this kind 
depends upon the abnormal curvature which is gradually 
acquired by the tarsal cartilage. The following is his 
description of the operation, from which he has obtained 
satisfactory results : — 

The materials required are — 

Isi. A piece of thin sheet-lead about 1 inch long and 
J inch broad, ronnded at its extremities, and with ita cut 
margins smoothed. This piece of lead must be bent with 
the fingers to a curvature corresponding to that of the 
eyeball. 

2nd. A wased silk ligature about 15 inches long, to 
either extremity of which a long moderately curved 
needle is attached. 

Srd. A piece of fine india-rubber tubing (the thickness 
of a, fine drainage tube). 

The operation is performed by perforating the whole 
thickness of the lid with one of the needles at a point 
(6) one line from its ciliary margin, and a quarter of an 
inch to the outer side of the centre of the lid. The 

* Edinburgh Cliniral and PathologicaX Journal, Dec. 1883; and 
OphtKal. iUc. Feb. ISSt 
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needle having been drawn throngli (at a), is passed 
directly downwards over the conjunctival surface of the 
lid, till it nieetB the fold of conjtinctiYa reflected from the 
lid on to the globe through which the needle is thmst — 
the point being directed slightly forward — and pushed 
steadily downwards under the skin of the cheek until a 
point (d) is reached about 1 inch or 1^ inches below the 
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edge of the lid, when the needle is caused to emerge, and 
the ligature is drawn through. The other needle is in 
like manner thrust through the edge of the lid at a cor- 
responding point (£') a quarter of an inch to the inner 
side of the middle of the lid, then passed over the con- 
junctival surface of the lid, through the oculo-palpebral 
fold of conjunctiva, and downwards onder the skin till 
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the point emerges at a spot {d') a quarter of an inch ont- 
warda from the point of emergence of the first needle 
(d). The ligatnte is kept slack, or is slackened so as to 
permit of the piece of lead heing introduced under the 
loops of the ligature that pass over the conjunctival 
surface of the lid, and of the piece of india-mhber tnhing 
(a) being sHpped under the loop at the edge of the lid 
(between b and h'). The free ends of the ligature are 
now drawn tight, and tied modei-ately tightly over a lower 
part of tho india-rubber tube. The esceas of india-rubber 
tube is cut off — about a quarter of an inch beyond the 
ligature — and the operation is complete. 

The result of the procedure is that the edge of the lid 
is made to revolvo inwards over tho upper edge of the 
piece of lead, while the tarsal cartilage is caused to mould 
itself to the curve of the lead, and the eyelid at once 
occupieB its normal position. A certain amount of red- 
ness and oedema of the lid follows the operation, and 
suppuration occurs in the track of the ligature ; but, as 
the india-rubber tube yields somewhat to the tension on 
the ligature, the irritation resulting is moderate, so that 
the apparatus need not be removed for five, six, or seven 
days, by which time the cartilage has become pretty well 
fixed in its new curvature. A slight relapse may occur 
■when the apparatus is removed, but this is readily 
amenable to treatment by astringent applications. 

Tho suppuration occurring in the tracks of the ligatnre 
leads to cicatricial formation, which appears to impart a 
degree of rigidity to the lid which helps to keep it in ita 
new position. 

Cicatricial Ectropium is caused by scars from wounds 
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or Ijums, or from caries of ibe orbit, and can only be cured 
b7 operation. 

3fr. Whwrton Jones' Operation is as follows : — The cica- 




trix is circEmacribed by a V-sbaped incision (Fig. 63), 
and ia ejccised, and the skin made thorouglily moveable in 




its neighbourhood. The edges o£ the wonnd are now 
brought together bo as to form a T (Fig. 64.) 
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Arlt^s Operation, for cases due to caries of the margin 
of the orbit. If the cicatris be situated at e (Fig. 65), the 
incisions at a 6 and 6 c are made through the skin and 
ninscle, bo that an acute or at most a right angle is formed 
at 6. The margin of the lid from c to il is escised. The 
cicatrix is completely undermined, and the triangle dis- 
sected up from h to the margin of the tarane, so that the 
lid can be readily put into its position, and the edge c b 
of the flap united to d c. The size of the exposed surface 
on the cheek can, according to Arlt, be diminished by 




drawing its edges together after the manner of a hare- 
lip, but possibly the transplantation of a piece of akin from 
the arm to fill the gap might be a better plan. 

The foregoing and similar operations are difficalt or 
impossible in many cases, where there baa been great 
destruction of the skin of the eyelids and snrrounding 
parte by bums, ulcers, etc., and at best the deformity is 
liable to recur. Transplantation of skin from distant 
parts is in these cases a more promising proceeding. A 
description of the method is given in the following para- 
graph. 
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The Formation of an Eyelid. One or both eyelids 
laay be destroyed by a, bum, lapus, etc., and the conse- 
quent exposure of the eye ia liable to prodnce ulceration 
■of the cornea. It is then necessary to provide a cover- 
ing for the eye. Many ingenions plastic operations 
have been proposed for this purpose, but they all have 
the disadvantage of leaving disfiguring scars in the 
forehead or cheek, vrhile, if they fail, they hardly can be 
repeated ; and, finally, there are many cases in vrhich, 
owing to destruction of the surrounding skin, these pro. 
cedures are quite inapplicable. On the other hand, the 
iormation of an eyelid by a dermic graft or transplanta- 
tion of skin without pedicle from a distant part, is free 
from all of these disadvantages, and will probably take 
the place of those complicated operations which I need not 
here describe. 

It may be pointed out, that Reverdin's original method 
of skin grafting is an admirable means whereby the 
luxuriant granulating surfaces produced by a bum may be 
prevented from turning into great contracting cicatrices, 
■drawing the neighbouring parts out of position. 

De Weeker's Method of Grafting.* If both eyelids be 
supposed to be destroyed, the margins of the skin around 
the orbit are revivified, and a band of skin, etc., from 
IJ to 2 cm. wide is formed all round by two curved 
incisions which unite at the temple. This band is made 
sufficiently free to admit ef a ready coaptation of its 
revivified margins, which are united by a series of 
metallic sntnres. The raw surfaces are then completely 
covered with a mosaic of cutaneous morsels, from 1^ 
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to 2 cm. square, each one most carefully stretched and 
brought into accurate contact with the underlying aurface 
by aid of a blnnt probe. The whole is covered with 
goldbeater's stin, on which again is laid a boracic dress- 
ing. In forty-eight honrs tbose grafts which Lave 
become adherent present a pinkish hue, those which do 
not adhere become pale and nocrosed. If necessary, a. 
few fresh graEts can be applied later on to the granulating 
surface, where some of the first grafts may not have 
become adherent. De Weoker claims for this method 
the advantage, that these many 5mall grafts accommodate 
themselves better to the various irregularities of tha 
surface, than does one large flap covering the whole. 
The patient's forearm is the moat convenient place from 
which to take the required akin. 

The grafts must be quite free from subcutaneous con- 
nective and adipose tissue, and every possible antiseptic 
precaution should be adopted. 

LefoTt,Wolf<:, and otliers employ flaps of 12 cm. and more, 
which they graft in ijlobo on the raw surface. Ed. Meyer 
lays such a flap to be grafted, with its epidermic surface 
down, on a warm plate, and carefully removes all fat 
and connective tissue. It is then laid on the defect 
and secured by sutures to the margin of the latter. Folds 
in the applied graft are, Meyer thinks, of no consequence, 
but any tension is bad, and it should be remembered in 
preparing the graft that it shrinks to two-thirds or half 
its size after removal from the arm or elsewhere. The 
dressing is the same as in De Wecker's method, and anti- 
septic precautions are equally necessary. The bandage is 
not changed for four or five days, and then half of the 
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sutureB are remoTcd, the remainder two days later. Tlie 
epidermis of the graft always comes away. 

In those methods it is moat important to preserve and 
ntilize any part of the eyelid which remains, especially 
its ciliary border with the eyelashes. 

Injuries of tlie Eyelida. Incised wonnda of varione 
kinds may occur withont injury to the eyeball, or in con- 
junction with the latter. Their treatment requires no 
special description. 

Scchymosis of the eyelids from blows, commonly 
known as ' Black Eye,' never gives rise to further compli- 
cation. Ifc requires some 14 days or more, according to 
the quantity of blood extravasated, before tbe eye reooTers 
its normal appearance. Immediately after the blow, and 
for some twenty-four hours, iced compresses moistened 
with the following lotion are of use to prevent or subdue 
swelling and assist in diminution of the diafigniement. 
R. Tinct. Amicie 3iv, Liq. Ammon, Acet, 3i, Aq. deatill. 
ad Jviii. At a later period no application can be of mnch 
benefit. 

SpicanthUB is a congenital deformity consisting in 
a fold of integument which conceals the inner canthus 
and caruncle from yiew. It is usually associated with a 
flat bridge to the nose, and, if not of extreme degree, may 
disappear as the latter becomes developed. Where this 
does not occur, the deformity can be much diminished by 
the removal of an oval piece of skin from the bridge of 
the nose, its long axis perpendicular and its width depand- 
ing on the effect required. The margins of the wound are 
united by sutures. 
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CHAPTER VII. 



DISEASES OF THE LACHRYMAL 
APPAEATUS. 

Malposition of the Ponctum Lachrymale.* Inver- 
sion of the pmnctnm accompaniea entropinm of the ejelid, 
while BTersion of it is present 'nith ectropium of the lid. 
A alight everaion, quite sufficient to cause tearing, may 
exist without any marked ectropium of the lid, and it 
ia these cuBeB which more properly belong to this chapter. 
They are the reanit generally of eomo chronic, although 
it may be alight akin afiection of the lower lid, which 
draws the innec end of the latter a little away from the 
eyeball. 

The prominent symptom of this and of all the follow- 
ing lachrymal aSoctions is a flawing of tears over the 
cheek. The uanal term for this symptom is Epiphora, 
although Stillicidium lachrymarum is nndoubtedly the 
more correct one. 

Stenosis, and Complete Occlusion of the Ponctum 
Lachrymale. Either of these conditions may result 
from conjunctivitis or from marginal blepharitis, although 

• In this chapter, and eleawhero in the book, the Ifinna "punctnm 
lachrymals'' and " eanaltonlua" refer to the inferior pusage, unless it 
be otberviao eipresal; stated. 
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they may not appear for a length of time after 
those affections have passed away. In atenoais, 
the size of the puncttiia may become bo ex- 
tremely minute, that even the normal flow of 
tears is too great to make its way through it. 
Complete occlusion is probably only a more ad- 
vanced stage of stenosis. 

The Treatmejit, both in casea of aversion of the 
pnnctnm and in stenosis and complete occlusion, 
is similar, namely, the opening up of the pnnc- 
tnm and its conversion into a alit. This ie done 
with a Weber's knife (Fig. 66), the probe-point 
of which is passed into the punctura in cases of 
eversion, forced into the small opening in casea 
of stenosis, or forced throngh the usually thin 
covering of the punotum in cases of occlusion. 
In doing this, the lower lid should be stretched 
tightly by a finger of the surgeon's left hand 
placed near the external canthua. The edge of 
the knife being now directed towards the eye- 
ball, the instrument is pushed on a little into 
the canalicnlup, until 2 mm. of the latter have 
been opened up, and it is then withdrawn. If 
the edge of the knife be directed outwards in 
this proceeding, the incision comes to lie on the 
outer edge of the inter-mai^inal portion of the 
lid, and not in contact with the eyeball ; conse- 
qnently, the tears are not carried away, and 
the diafignrement produced is considerable. A 
slitting up of the whole or the greater part of the ^^' 

canaliculus in these cases is unnecessary, and interferes 
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with the ptysiological action of the tear passage. For 
two or three days after the little operation it is necessary 
to pass a probe along the portion of the canalicnluB which 
has been slit np, to prevent union by first intention. 

Obstruction of the CEinaliculuB. The canalicnlns 
may be diminished in its calibre or entirely cloaod by 
contraction, the result of inflammation which had ex- 
t«uded to it from the conjunctival sac. It is not possible 
to diagnose the presence of either of these conditions, 
which may be associated with stenosis or ocolnaion of the 
pnnctnm lachrymale, except by the introduction of a 
very fine probe into the canaJiculua. The passage may 
alflo be obstructed by an eyelash, a chalky deposit, or a 
mass of leptothrix. 

Treatment. Where there is merely diminution in the 
calibre of the pasBago, the introduction of probes, increas- 
ing in size, is frequently enough to effect a care. Dilators, 
on the same principle as Holt's instrument for the dila- 
tation of urethral strictures, have been employed. If 
dilatation fail, recourse must be had to slitting up the 
canaliculus, but if it can possibly be avoided, that is, if a 
less extended opening will answer, the passage should 
not be slit np in its entire length. At least 3 mm. of its 
median end ought to be left intact, as otherwise regurgi- 
tation of tears from the lachrymal sac is liable to trouble 
the patient afterwards. If the canaliculus be completely 
closed by adhesions, so thai a fine probe cannot be pushed 
throagh it, it becomes necessary to rip it up with the 
point of any small knife, following the known course of 
the passage from the outside. If the canaliculus be 
closed up to its opening into the aac, or if only at that 
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point, the obstruction mnst be pierced with the point of 
a fine knife. A great difficnlty in a!I these caeea is to 
keep the pasaagB patent, when once formed. The only 
plan which affords tolerable certainty of this, is the 
freqnent passage of probes into the sac, nntil the tendenoy 
to cloanre seems to have ceased ; bnt even under favour- 
able conditions recurrencea of the closure are apt to occur. 

Chronic Dacruooyatitia, or Blennorrhcea of the 
Lachrymal Sac is caused by extension of inflammation 
from the mucous membrane of the nose, or from the con- 
junctiva, and is very frequently accompanied by blen- 
norrhcea or stricture of the nasal duct, either of which 
conditions tend to aggravate the affection by causing 
retention of its secretions in the sac. Indeed, stricture 
of the nasal duct is probably a direct cause of dacmocys- 
titia in a large number of ca^es. A mucous (mucocele) 
or mucopurulent discharge collecting in the sac gives rise 
to a Fnvelling at its position near the inner canthus. This 
discharge frequently wells out through the puncta, or 
may be made to do so by pressure on the tumour, and its 
frequent presence in the conjunctival sac sets up con- 
junctivitis and blepharitis. 

Spontaneous cure of a dacruocystitis is possible, so long 
as the wbUb of the sao are not greatly distended, but 
once this has taken place, sui^cal interference alone can 
relieve the affection. 

Treatment. Any existing conjunctivitis or nasal 
catarrh should be treated. It is important to ascertain 
whether there bo a stricture of the nasal duct, and for 
this purpose water should be injected by means of an 
Anel'a syringe through the canalicalns into the duct. If 
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the fluid make ita waj freely into the nose or pharynx, it 
may be taken for granted that the nasal dnct is not 
obatrncted ; while if, inst-ead of passing through, or at 
least only nnder high pressure, it distends the lachrymal 
tumour to a greater size, a strictore may be assumed. If 
there be no atricture, the treatment oouBistfl in the very 
frequent pressing out of the contents of the sac by the 
patient, so that no distension of it may occur, and in this 
mauceuvre he should endeavour to cause the discharge to 
pass down the nose rather than into the eye ; while the 
surgeon, having, if necessary, dilated the canaliculus, in. 
jects astringent solutions (sulphat« of zinc, nitrate of 
silver, alum, sulphate of copper) into the sac daily, to 
relieve the catarrh. 

The caustic treatment, recommended further on for 
acute dacmo cystitis, is often of the greatest benefit in 
these chronic cases. 

If stricture of the nasal duct be present it must bo 
relieved, or all other measares will prove futile. 

Acute Dacraocystitia. Acute inflammation of the 
lachrymal sac most nsually comes on when chronic 
dB:crnocystitis is already present. It is found with caries 
of the nasal bones, and may occur idiopathically, pro- 
bably as the result of exposure to cold. 

The region of the lachrymal sac and the snrrounding 
integament become swollen, tense, and red, and these 
conditions spread to the lids, giving an appearance 
which may be readily mistaken for erysipelas ; but the 
history of the case, showing the previous osistence of 
lachrymal obstruction, Ac, will assist the diagnosis. 
Gradually the point corresponding to the lachrymal sac 
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becomea the moat promineiifc one of the swelling, and the 
absceaa pointing there opena. When the pna has been 
discharged the inflammation sabsidea, and the opening 
through the akin may either close, the parte reanming 
their normal fnnctiona, or the opening may remain aa a 
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Treaimiyiit. In the early stages poultices and pnrga- 
tivea should be employed. Aa soon as palpation of the 
sac indicates the presence of pns it must be evacuated. 
This can be effected either through the canaliculus by 
opening it up to its entrance into the sac, or by an in- 
cision through the integument over the sac. The latter 
is the method I prefer, as it admits of free access to the 
interior of the sac. The day afterwards the walls of the 
sac are to be freely touched with solid mitigated nitrate 
of silver ; or, a plug of cotton wool soaked in a strong solu- 
tion of nitrate of silver may be inserted into ita cavity 
and left there for some hours ; or, various astringent soln- 
tionB may be injected into the sac. The aim of the treat- 
ment, whatever it may be, is to secure a rapid return of 
the mucous membrane to its normal condition. If stric- 
ture of the nasal duct bo present it must be treated 
jjuri pasau. By these means the discharge from the sac 
is arrested, and the external opening closes up. 

In cases of dacruocystitia, to reduce the tension in 
the sac Weber recommends the section of the internal 
palpebral ligament. This he does by passing his probe 
pointed knife through the upper canaliculus and as far 
as the upper end of the nasal duct, when, the edge of the 
knife being directed outwards, the ligament is divided by 
a lever motion of the instrument. 
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If a fistula should form, it may in nmoy cases be 
induced to close by simply freeing an existing stricture 
of the nasal duct. Or, it may be neceBsary to pare its 
edges and bring them together by sutures. Or, especially 
if there be a long fistulous passage, the galvano- cautery, 
in the form of a platinum wire, may be applied with 
advantage. 

Obliteration of the sac may have to be brought about in 
some very chronic cases where repeated attacks of acute 
inflammation and fistula occur, or where there is con- 
stant diachai'ge and disease of bone, and when all other 
methods have faded to relieve the patient. This can 
best be efEected by the application of a'galvano-cautery 
to the lining membrane of the sac. 

Stricture of the Naaal Duct is usually the result of 
swelling of its mucous membrane in catarrhal attacks, or 
of membraneous or cicatricial contraction resulting from 
long continued catarrh. It also occurs in consequence of 
disease of the bones of the nose, aud from blows which 
fracture the bridge of the nose. 

Treatment. Bony stricture may be regarded aa in- 
curable. Membraneons or cicatricial stricture is best 
treated by means of probes, in the manner proposed by 
Sir William Bowman.* The inferior canaliculus is slit 
up to a slight extent so as to admit the point of one of 
Bowman's smaUest probes, which is given a curve to suit 
that of the nasal duct. With the fingers of the left hand 
the surgeon stretches the lower lid, and entering the probe 
into the canaliculus pushes it gently along its floor, until 
the point reaches the lachrymal bone forming the poBtfirior 
* Ophthal. Botp. Rep., October, 1857. 
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wall of the Bac, The point being kept preaaed agaiiiBt 
this bone, the direction of the probe is now altered by 
carrying it upwards towards the bridge of the nose, until 
it has arrived in the prolonged axis oE the nasal duct, 
down which it is then pushed with a slow and gentle 
motion. Any obstacles met with on the way are OYer- 
come, if posaible, by an increase of the pressure ; bnt if at 
any part of the proceeding much difficulty be encountered, 
all further manipulation should be postponed to another 
day, rather than that any violence be used, and it 
ia often found that at a second or third visit the probe 
is passed with comparative ease. Thicker probes are 
gradnally introduced, until the largest size haa been 
reached. 

Otto Becker naca very fine probes, which ho passes by 
the upper canaliculus. Weber's probes are conical, and 
of very large calibre at their thickest part. Their in- 
ventor passes them by the superior caualicnlns, but many 
other surgeons pass them by the lower. I do not employ 
these probes, becanse, when passed into the nasal duct, 
their thickest part, which is 3-4 mm., in diameter, corres- 
ponds with the upper end of the duct, which is its 
narrowest part being only 3 mm. in diameter ; conse- 
quently, tho probe becomes more or less impacted at this 
place at each operation, and is apt ultimately to give rise 
there to hypertrophy of the periosteum, and finally to 
stricture, so that while the immediate effect of their use 
is good, the ultimate result is often the opposite. When 
used by the inferior canaliculus their size mates it neces- 
sary to slit that passage in its entire length, and the 
entrance of the passage into the sac must be enormously 
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dilated by so large an instminent, both of which circum. 
Btances aro most undesirable. 

Stilling* has proposed an operation, which he calls 
stricturotomj, for the cnre of membraneous obstmctionH 
in the duct. Having slit np the canaliculus and ascer- 
tained with a probe the position of the strictore, Stilling 
passes his knife with the cutting edge directed forwards 
down the duct and through the stricture; be then with- 
draws it a littio, turns the edge in another direction, and 
pushes it again through the stricture, and perforros this 
mancenvre a third time before removing the knife. On 
subsequent days large probes are passed. 

Dacruoadenitis, or InSamination of the Lachry- 
mal Gland occurs both in an acute and chronic form, 
but is extremely rare in either. I have seen one case of 
acute purulent dac mo adenitis, but no instance of the 
chronic affection. Swelling and hypenumia over the 
gland and of the whole lid, with chemosis of the con- 
junctiva, and much local pain increased on pressure, are 
the most marked symptoms of acute dacruoadenitia. 
When suppuration baa taken place, the abscess may open 
into the conjunctiva, as it did in my case, or through the 
skin. In the latter case it is liable to leave a fistula behind 
it, and indeed the chronic form may also, it is said, lead to 
fistula. 

Treaimeni in the early stages consists in poultices and 
purgatives. When pua haa formed, the abscess may be 
opened through the skin or from the conjunctiva. 

Hypertrophy of the Lachrymal Gland ia also of 

rare occurrence. It may attain such dimensionB as to 

* HeiluDg der Vereagenuig der TlimaenTege. Caaael, IS68. 
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push tlie eyeball out of its position. It can only be dealt 
with by : — 

Eoctirpation of tlie Lachrymal Oland. This opera- 
tion has also been employed for cases in which no other 
method relieved persistent epiphora. It is performed by 
making an incision through the integument under the 
outer third of the orbital margin, the fascia under this 
is dissected up, the gland drawn out with a hook, and 
dissected out with a scalpel. 
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DISEASES OF THE COBHEA. 

PiKNTra is treated of in connoctioti with granular oph- 
thalmia, which is its most usual cause, and phlyctemi- 
lar comeitis is to be found under the head of phljc- 
tecular ophthalmia. 

Herpes Comese. Not only in herpes zostor ophthal- 
micus, but also in herpes febrU-is a vesicular eruption is 
liable to occur on the cornea. Homer maintains * that 
herpes comeaa febrilis is a rather common aEEoction, and 
is often not recognized by ophthalmologists he believes, 
because it usually first comes under notice when the 
secondary ulcers have formed. The following is Prof. 
Homer's description of the disease : — 

On the surface of the cornea of one eye is formed a 
group of clear vesicles, each from 0-5 to l^O nun, in 
diameter, their appearance being accompamed by much 
tearing, hut without any swelling of the eyelid. They 
usually form in a line which runs obliquely across the 
cornea, or sometimes in a vertical direction. Now and 
then they are arranged in trefoil shape, or in a circle. 
The covering of the vesicles is shortlived, and, as already 
remarked, the resulting ulcer ia that which the surgeon 
' Kran^beKen dss Aages im EiadeaslUr, p. 331. 
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usually first sees. Even it, however, is thoronglily 
characteristic. On the sariace of the clear comea is an 
irregular loea of epithelium, along the margins of which 
may still sometimes be seen the shreda of the late cover- 
ing of the vesicle. The place bared of its epithelium 
displays regular contractions and dilatations, and can 
only be mistaken for a tj«,nmatic loss of epithelium. The 
latter, however, never presents the peculiar " atriog-of- 
beada " appearance. The floor of the loas of substance is 
formed by the superficial layers of the comea, and the 
anfesthesia of the comea is confined to this place — not 
so in herpes zoster. The tenaion of the eye is geuorally 
reduced. Under favourable circumatanees this loss of 
epithelium may be rapidly repaired, although even then 
more slowly than one of equal dimenaions but of trau- 
matic origin. Usually the healing process is slow, more 
or leas intense opacitiea forming in the area and at the 
niM'gin o£ the ulcer, with hypopion, iritis, &c., the loaa 
of substance becoming deep, with a dentated margin. 
This more unfavourable course is the result of secondary 
infection of the ulcer. The subjective senaations are 
reHeved immediately after the bursting of the vesicles. 
The vesicular eruption is often regarded as irritation 
from a foreign body merely; or, occurring in the course 
of a serious disease {pneumonia, typhoid fever, inter- 
mittent fever, &c.) it passes wholly unnoticed, and its 
relationship to the latter unappreciated. 

The derangements of the system in which herpes cor- 
ner febrilis occurs, are naturally those in which herpes 
febrilia labii, nasi, &c., are found. These are especially 
tbo inflammatory affections of the respiratory tract, from 
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an acute catarrh o( the Sohneiderian i 
to a Bevere paeumonia. On two occaGions, with an in- 
terval of three years, Prof. Homer saw herpes come© 
occur in the course of an attack of pncnmonia in a hoy. 
In just such cases herpes on the lips, ala nasi, external 
ear, and eyelid of tho same side are f oand ; and in a case- 
of douhle pneumonia in an adult occurred the only 
binocular herpea comete which Prof. Homer had seen. 
He explicitly statea that he has seen herpes corneal in con- 
nection with whooping cough, and often with intermittent 
and typhoid fevers. 

Treatvieiit, at an early stage, before the veBicles have 
burst, or the loss of substance has become inSltrated, 
consists in protection of the eye ; and, vrhen infiltration 
has set in, in disinfection with protection. If the 
vesicles give great pain, they may be ruptured by dusting 
a httle calomel into the eye, or by brushing it with a^ 
camel's hair pencil wet with solution of boracic acid, and 
afterwards a well-fitting antiseptic bandage is applied. 
Atropine and warm fomentations should also be employed. 

Absorption Ulcer is the term applied to a superficial 
ulceration, which is accompanied by but little opacity 
and by no vascularisation. It is usually seated at or near 
the centre of the cornea, where it presents the appearance 
of a shallow pit about 2 mni. broad with rounded margin. 
If the eje he exposed to cold wind or other irritation, 
some pericorneal injoction makes its appearance and the 
eye tears, but these symptoms soon pass off again. The 
portions destroyed by the ulcerative process come away 
in the course of a few weeks, the surface begins to be 
covered with new epithelium, and reparation of the 
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corneal tiBsne commeQces. It talces montliB for this 
healing process to he completed, and often the defect is 
never quite filled ap, but a small facet is left which is 
liable to interfere with vision. 

The absorption nicer does not tend to perforate nor to 
spread over the enrface of the cornea. 

It is not a common affection. It occurs chiefly in 
childhood, and probably indieateB malnutrition of the 
general system; indeed, Sremisch* thinks there ia a close 
relationship between it and phlyctenular ophthalmia. 
I have seen it in granular ophthalmia without pannus. 

Treatment consiste in atropine and protection in the 
early stages, and the yellow precipitate ointment when 
the epithelium has become restored. 

Deep Ulcer. In this there is much opacity of the 
floor of the ulcer and of the corneal tissue immedi- 
ately around. Hypopion ia often present, and a tendency 
to iritis and iridocyclitis exists. The pain is usually very 
severe, violent frontal neuralgia being a common symptom. 
The ulcer is generally round, hut it may assume any 
shape, and may be situated in any part of the cornea. 
Its course maybe slower rapid. It has no great tendency 
to spread over the surface of the cornea, hut has a very 
decided tendency to perforate through it. As the ulcer 
does not generally attain wide dimensions, the perforation 
it produces is apt to be small, and to give rise to a small 
adherent leucoma rather than to a staphyloma. 

Causes, Ahscess. Purulent conjunctivitis. Lodgment 
of foreign bodies, and other injuries of the cornea. And 
the deep ulcer may come on without any assignable cause. 

• Oratfe und SamUdCt Handbueh, IV. p. 237 



Treatment. If the ulcer be due to a, conjunctiyal pro- 
cess, the latter should he actively treated, and only such 
remadiea employed directly for the nicer as will not act 
injuriously upon the conjunctiva. If the cause be other 
than conjunctival, a pressure bandage to give support to 
the ulcer ia important, and periodical warni fomentations 
are most beneficial. Atropine should be instilled daily 
more than once. Eaerine has been much employed of 
late as aiding in redaction of the intraocular tension and 
promoting the absorption of hypopion; bnt I do not um 
it, believing that the tendency to iritis is increaied by 
it. Antiseptic applications, snch as boracic acid, iodo- 
form, and salicylic acid are nsefnl, and may be dusted 
into the eye, or applied in ointments or solutions with 
the bandage. 

Paraoenteais of the anterior chamber through the floor 
of tho ulcer is a proceeding always followed by improve- 
ment in the condition of the eye, and deserves a more 
roatine application in these cases than is at present 
accorded to it, the more so aa the little operation is simple 
and dangerless. But there are, I think, two imperative 
indications for its use, namely : — (1) Great pain. Very 
shortly after the operation, which for the moment iocreasea 
the neuralgia, tho patient experiences the greatest relief, 
and passes the firat good night after many wakeful ones. 
(2) If perforation seem to be imminent. This may often 
be recognized fay a bulging forwards of the thin floor of 
the ulcer, but sometimes it ia not easily foreseen, and if 
there be any doubt on the point, paracentesis should be 
perfornied. It ia important to forestal spontaneous per- 
foration of the ulcer by this proceeding, because the open- 
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ing made by the latter being linear heala easily, and leaves 
bat a Blight scar without anterior synechia; while the 
natural opening would be a complete loss of substance, 
and therefore the more readily involre adhesion ot the iris 
in the resulting comparatiTely extenaiye cioatrix. 

The use of the actual cantery in these cases has not yet 
had a sufficient trial to enable us to speak positively of 
ita advantages or the contrary. 

Ulcus Serpens (also known as Sromisch's Ulcer), 
This ia characterised by its tendency to extend over the 
surface of the cornea, especially in some one direction, as 
well as to strike deep into its tisHue. Ita position is chiefly 
central, and it presents a greyish floor, which is more 
intensely opaque at some places. One part of the margin 
takes the form of a curve, or of several closely placed 
curves, and here becomes yellowish- white in colour and 
somewhat raiaed, and the floor of the ulcer seems deeper 
in its neighbourhood. Immediately around the ulcer the 
cornea is slightly opaque, but farther out it is qnito 
normal. The degree of pain and irritation varies much, 
being almost absent in aome caseB, while in others it is 
extremely intense. Iritis ia apt to come on at an early 
period, and may pass into irido-cyclitis. Hypopion is 
almost always present. The ulcer creeps over the surface 
of the cornea in the direction of the curved and intensely 
infiltrated margin, and in other direotiona it may begin 
to cicatrice. At a still later stage the whole cornea is apt 
to become infiltrated, and the entire margin of the ulcer 
to extend, and the anterior chamber becomes quite full 
of pus. Perforation now takes place, or may do so some- 
what earlier. If the perforation be small, an adherent 
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leacoma roaulta, but if large a staphyloma is pro- 
duced. 

Causes, Ulcus Serpens uanally has its origin in a 
trauma which produces, it may bo, only a slight abraision 
of the epithelium. In a large percentage of the cases 
chronic dacruocystitia is present, and a large proportion 
of the cases occur in the agricultural population, especially 
in harvest time. The iuTeatigations of Leber* and others 
make it probable that a fungus (aspergillua) obtaining 
entrance through the loss of epitheliiun sets up this 
peculiar ulcerative process. This fungus is probably 
present in the secretion of the lachrymal sac, or floats in 
the air during the oats, barley, and wheat harvest. 

From the above description it will be seen, that the 
process is a very severe one in majiy instances, and the 
prognosis bad. 

Treatment. If the case be not severe, atropine with 
protection of the eye may cnre in a few days. Here, too, 
some surgeons prescribe eaerine. Warm fomentations are 
useful, and a presanre bandage, provided there be no 
dacruocystitis. Antiseptic measures should always be 
employed, iodoform being the application most likely to 
prove of use. It may be employed either in the fonn of 
a strong ointment {gr. sxx ad 3i) pu-t into the eye, or it 
may be dusted on the floor of the ulcer with a camel's 
hair pencil. Scraping the floor of the ulcer with a sharp 
spoon has also been suggested. 

Siemiscb's Methodt is intended to be adopted 'when 
milder measures are found powerless to arrest the pro- 

• V. Oraefe't Arcliiv, XXV. part ii. p. 2SB. 

+ Graefe wtd Bamiick's HandJiuck dcr AtiijenhtUhindt, IV. p. 2G4. 
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gresa of the nicer. It oonaists in division of the nicer 
■witli a Graefe'a cataract knife. The point of the inBtrn- 
ment ia entered abont 2 nun. from the margin of the nicer 
in the healthy corneal tissue, and being passed throngh 
the anterior chamber behind the ulcer the counter punc- 
ture is made in the healthy cornea some 2 mm. from the 
opposite margin of the ulcer. The edge of the knife being 
then turned forwards the section is slowly completed. 
The incision should divide the intensely infiltrated part 
of the margin in half. The aqueous humour and hypo- 
pion are evacuated, and a bandage having been applied, 
the patient soon gets relief from pain. Every day, until 
healing ia well establiahed, the wound must be opened np 
from end to end with the point of a fine probe, the con- 
tents of the anterior chamber being thoroughly evacuated 
on each occasion. The result is that, in a vast majority of 
cases, the progress of the ulcer is arrested, and healing 
soon sets in. The little operation should not be delayed 
long, but it may be employed with advantage even in late 
stages of the process. 

The Actual Cautery has of late been supplanting 
Stemisch's operation in the hands of some ophthalmo- 
logiste. Various forms of cauteries have been employed, 
but the galvano- cautery is the most suitable, and 
cspeoially the instrument (Fig. 67) devised by Professor 
Sattler of Erlaugen. A medium-sized bichromate of 
potaah bottle battery is attached to the instniment, and 
the platinum wire brought to a red heat. The infiltrated 
and undermined margin of the ulcer is the part which 
ahould he most thoroughly cauterized, hut the floor of the 
idoer, if much infiltrated, may also be dealt with. If 
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repeated on the following day, and even 
for seyeral days in succession. I liave 




myeeli had satisfactory results from this 
method, which aeems a rational one from 




1 the point of Yiew of Leber's theory. 
9 Diffuse Interstitial Comeitis. This 






affection occnra chiefly bpt-neeu the ages 
of five and fifteen It commences at 






one part of the margin as a. bght 
greyish opacity, accompanied with slight 
-}^ B injection of the marginal Tessels The 
rest of the corneal margin soon l)ecomeB 
similarly aSected, and then gradually 
J ^ the opacity extends concentnoally into 


IW 


f the cornea, or does so by sending m 












fiaent In this way the whole cornea 






becomes affected by degrees, and looks 




as if breathed on, an appearance which is 






seen also m acute glaucoma. The opacity- 
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is here and there slightly more intense, 
and may be aeen to lie in the substance 
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of the true cornea. When the whole 
membrane has become opaque, the mar- 
gin begins to clear np, and the central 
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f ■ 

St 
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portion becomes even more opaque than 
the margin had ever been, a fact which 


The bolt I. being piubed forwards tbe ouirenl ia 
^- oepted during vaa of the inatroment. 
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BhowB that the very cells wHch entered the cornea at its 
margin have advanced to its centre. The clear margin 
gradnally increases in width, until only a rather intense 
centra] opacity is left. This latter slowly breaks up 
and becomes absorbed, but not always completely, and 
consequent permanent impairment of vision may reniain. 

There is no tendency to ulceration in this aEEection. 
The process may mn ita entire course without any tbb- 
cularisation of the cornea ; or, a few vessels may be found 
here and there in the deep layers ; or, again, a very intense 
vasculaiTBation may gradually occupy the whole cornea, 
following the progress of the opacity. The greater the 
vascularisation the quicker the process, and the more 
complete is the clearing up likely to be. 

The affection is generally accompanied with a good 
deal of pain and blepbai-oapasm. It is very liable to be 
complicated with iritis and even iridocyclitis, and herein 
lies its chief danger. The iritis is usually of the serous 
form, but may be plastic, and opacities in the vitreous 
humour often result from it. Exudative choroiditis and 
optic neuritis may also complicate it. 

The acute stage of the disease lasts six to eight weeks, 
or longer, and the entire process may not be completed 
in the course of many months. Both eyes are almost 
invariably affected, although rarely at the same time, the 
second eye not becoming attacked until the inflammation 
in the first has made some progress, and often not until 
it has undergone cure. It is important to acquaint the 
patient with the likelihood of this in the very commence- 
raent of bis treatment. Homer baa seen the corneal 
affection recur, but I have not been so unfortunate. 
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In view of the serious complications liable to supervene, 
and which may completely annihilate vision, and of the 
possibility of an incomplete clearing of the cornea, and the 
irregnlarity of its surface which the process may cause, 
the prognosis must be guarded. 

Causes. The aSection is mora common in girls than in 
boys, and most frequently appears during second den- 
tition, when the upper incisors are being cat, or at 
puberty. It depends upon some serious disturbance of 
the general nutrition, and this, in over SO per cent, of 
the cases, is inherited syphilis, a fact first pointed oat by 
Mr. Jonathan Hutchinson.* The children are generally 
thin, anssmic, and of stunted growth, with Eat nose and 
cicatrices at the angles of the mouth, and the peculiari- 
ties of the incisor teeth, so well known from Mr. 
Hutchinson's description, are present in about one half 
the cases. 

Treatment. In the early stages no irritants should be 
locally applied. Ati'opine is important for the prevention 
of iritis, or of posterior synechite ; and the use of warm 
moisture in the form of poultices or fomentations pro- 
motes vascularisation, and hastens absorption of the 
cellular elements which form the opacity. When the 
acute stage is ended, the yellow precipitate ointment 
may be employed with benefit, for stimulating the absorb- 
ents to carry off the remains of the opacity. Peritomy 
Bomatdmes arrests tho further progress of the opacity if 
performed in an early stage (Homer). The constitutional 
treatment may consist, according to some authorities, in 

* Siieasea of tlie Bje nad Eat coDNqoent on Inheiitod Sni^iliB. 
London, 1 
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a mercnrial course ; bat others, and I rank myself amongst 
them, prefer a tonic plan from tbe commencement, or 
at most would employ iodide of potaesinm. Iodide of 
iron, and cod-liver oil, are the best internal remedies in 
this diseEtse. 

Counter-irritation in the form of blisterH to the temple, ■ 
or a seton in the scaJp, is extensively employed by some 
Gnrgeons. I have never adopted this treatment, as I 
doubt its value, and am loath to add a worry to the 
troubles inseparable from si 

Sclerotiaing Opacity of 
BcleritiB, affecting the cornea in 
scleral affection, and not exi 
into the cornea, except in 
intense white opacity, but is capable of almost quite dis- 
appearing again along with the Ecleritis. 

Treatment is that for the scleritis (p. 191). 

Abscess, This is seen as a yellowish circumscribed 
opacity, surrounded by a slight grey zone. It is usually 
round in shape, but when near the margin it is apt to be 
creacentic. AbaceBs differs from infiltration, inasmuch as 
it destroys the fibrlllae and fised corpuscles. Hypopion 
usually accompanies a corneal abscess, and there is 
frontal neuralgia and photophobia, especially in the 
Iritis, cyclitis, and even choroiditis may 



the cornea complicates 
the neighbourhood of the 

pe than 2 to 3 mm. 

lases. It is a very 



Abscess rarely bursts inwards, but generally the super- 
ficial corneal layers covering it become uneven, more 
prominent, and finally fall in, and in this way an ulcer is 
formed. Although the abscess rarely bursts inivarda, yet 
the hypopion is believed to be derived directly from it, by 
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permeation of the pna thFough the posterioi* layers of the 
cornea. 

If the abscess be smo,!!, and come under treatment at 
an early stage, it may become absorbed and complete 
cnra resiilt. If the abscess be large, ulceration can 
hardly be prevented, and the nicer which is prodnced is 
the Deep Ulcer already described. 

The causes of corneal abscess are: — injnries,blennorrh,03a, 
of the conjunctiva, and diseases sach as typhus or 
typhoid fever and smallpox. It also occurs without 
any assignable cause. 

Treattnent in the early stage must)depend upon the eaase 
of the abscess. If this be a conjunctival bleanorrhcea, 
then the latter must be actively treated, and no measures 
employed which would interfere with its progress. Warm 
fomentations and the bandage are therefore contra, 
indicated, but atropine should be eniplojed. If the cause 
be other than conjunctival] warm fomentations, a pressure 
bandage, and atropine should all be used. Some have 
adopted incision, bat this has not found general favour. 
When once ulceration has taken place the treatment is 
that of the Deep Ulcer. 

Neuroparalytic Comeitis. In paralysis of tha 
Ophthalmic Division of the Fifth Nerve, purulent infil- 
tration and ulceration of the cornea is ofton observed. 
It was formerly believed that the fifth nerve had an 
influence over the nutrition of the cornea, and hence that 
this was a trophic process ; but experiment has shown 
that this is not the case, and that the afFectioa is 
merely due to the loss of sensation, which renders it 
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3 for foreign anbBtances to remain on the cornea 
unremoved by a, reflex motion of the lid. 

Treatment consistB in protection of the cornea by a 
bandage on tbo eye, or by teeping the lids fastened 
together with an epidermic sntnre. 

Infantile Ulceration of the Cornea, first described 
by von Graefe,* is a very rare affection, of which a few 
cases came under my notice at von Graefe'a clinique. 
Recent investigations by Leber show that it is dne to the 
invasion of the cornea by a parasitic growth (micrococci 
and bacilli), and not, as at one time Bupposed, to an 
encephalitis producing defective nutrition. 

Ribandlike ComeitiB. (Transverse Calcareous Film 
of the Cornea. Calcareous Film of the Cornea.) This 
is an alteration which occurs chiefly in the comeee of 
eyes destroyed by severe intraocular processes, such as 
iridocy litis, sympathetic ophthalmitis, glaucoma, eto. 
It occupies that transverse strip of the cornea which 
is uncovered in the commissure of the eyelids during 
waiting. It usually commences on the inner margin 
of the cornea, but soon appears at the outer margin, 
and advances from each direction towards the centre, 
where the two sections join. It presents the appear- 
ance of a greyish brown opacity, with, in many but 
not all cases, white calcareous deposits in and under 
the epithelium. M^nus t points out that in blind eyes 
which are constantly rolled upwards, the opacity is found 
not in the central transverse section of the cornea, but in 
its lower third, and from this fact argues that the chief 

• A. V. Omefe'i ArcAiv, Vol. X2IX. part iil. p. 225. 

t EUn. MonalsM. f. Augmheilkimdt, Febinary, 1SS3, p. 45. 
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factor for its production is expoBore of the part. And 
he believes, moreover, that bo large a proportion of the 
affected eyea having suffered severely in their general 
nutrition, indicates the opacity to be a farther develop- 
ment of this malnntrition. He proposes for the affection 
the name Keratitis trophica. 

Staphyloma Comese, is the result of a perforating 
nicer of the cornea. The latter having healed may 
present a weak cicatrix, which becomes bulged forwards 
by the normal intraocular tension (Figs. 68 and 69.) If 




Fig. 



the iris be not involved in this cicatrix, the anterior 
chamber will be made deeper (Fig. 69). 

Staphyloma comero, in which the iris is involved, is 
probably a more common condition than the above. 

When the nicer is large, a correspondingly large portion 
of ii'is is liable to become prolapsed into it, and to form a 
bnlging mass outside the eye. This may burst and 
collapse, and a flat cicatrix may bo formed. Or, if it do 
not rupture, it may form what is termed a partial staphy- 
loma of the cornea and iris, the latter becoming con- 
solidated by the formation of a layer of connective tissue 
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If the whole, or a very lar^e part of the corasa be 
destroyed by an nicer, the iris ia completely exposed. It 
soon begina to be covered with a layer of lymph, which 
developoa into an opaque cicatricial membrane. If this be 
not BtroDg, the normal intraocular tension ia sufBcient 
after a time to make it bulge ; or, increased intraocular t«n- 
Bion may arise, owing to further changes within the eye, 
and then bulging of the paendo-comea comes on, and the 
condition is termed total staphyloma of the cornea. 
Sometimes a total staphyloma has a lobnlated appear* 
ance, owing to the pseudo-cornea having some fibres 
stronger than others. 

Treatment. In cases of partial staphyloma, whore a clear 
portion of the cornea remains, an iridectomy is freqnently 
indicated for the reduction of the tension, as well as for 
the aake of an artificial pupil, which may improve sight 
when the normal pupil is obliterated by corneal opacity. 
When, sight haviug been lost, the staphyloma is very 
bulging, or when total staphyloma is present, one of the 
following opeiative measures must be adopted. 

Incision. With a cataract knife, the edge directed 
forwards, the staphyloma is transfised at its base, and 
the instnunent made to cut outwards through the summit 
of the staphyloma. Portion of the contents of the eyeball 
(aqueous humour, lens, and some of the vitreous humour) 
are evacuated ; and, the staphyloma collapsing, a flat 
cicatrix is formed. 

Abscision. A Beer's cataract knife being passed 
through the base of the staphyloma, with its edge 
directed upwards, the upper two-thirds of the staphyloma 
are separated off, while the remaining third is detached by 
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If the lens be prSBent it nmHt now 
The wide opening tecomea filled up with 
granulation a and cicatrises over. 

De Wecker* closes the opening with conjimctiTal 
sntnres. He begins the operation by separating the 
conjunctiva all round the margin of the cornea and 
loosening it from the eyeball nearly as far back as its 
equator. Pour sutures (o. 6. c. d.) of different colours 
are then passed through the conjunctiva about 2 to 3 mm. 
from the margin of the wound, as represented in Fig. 70. 
In order to keep the field of operation clear, the ends of 




two of theee BUtnres are laid over on the nose, while 
the others are laid over on the temple. The staphyloma 
is now abscised and the sutures drawn together and 
tied. The conjunctival scar can be tatooed in the centre 
■ Chirnrgie Oculaite, p. 1S8. 
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at a later period, and by thia means the ■wearing of an 
artificial eye made utmeceasary. 

G. Critcliett proposed the following method, which has 
met with much approval. The base of the staphyloma 
IB transfixed with foar or five curved needles passed 
from above downwards at regular intervals (Fig. 71), 




Fl&. 71. IMn, 



the punctures and counterpnnctures being in the sclerotic, 
at points half way between the margin of the staphyloma 
and the insertion of the recti muscles. With a sharp 
knife the staphyloma is now divided horizontally, the 
incision rimning from the insertion of the external 
rectus to that of the internal rectus ; and then the two 
halves of the staphyloma are abscised with scissors, (he 
line of abscision lying some 2 mm, from the points of 
entrance and exit of the needles. Tbe latter are now 
drawn through and the sutures tied, so that the edges 
of the sclerotic may be applied to etwib other as accurately 
as possible. The resulting stump (Fig. 72) is capable of 
carrying an artificial eye without becoming irritated. 
The foregoing, and other methods of a 




Conical Cornea. In this the comea is altered in 
shape to that of a cone. The change is dne to an atrophic 
proceaa in the cornea, eBpecially at its centre, in conse- 
qnence of whicli the normal intraocular t-ension acta on it^ 
so as to distort it into the form represented in Fig. 73. The 
comea remains clear, except some- 
times jnst at the apex of the 
B, where a sL'ght nehola may b 
present. The condition L 
diagnosis io its advanced stages. 
Fig. 73. ^^^ ^ '** commencement may 

not be so. The light reflected 
from the ophthalmoscope on the cornea gives rise to re- 
flexions, of which the shape is characteristic. 

The process progresses slowly, but never leads to mpture- 
of the comea. Both eyes aro apt to become attacked 
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one after the otlier, and spontaneona oiire does not ta^e 
place. The diBturliaiice of vision is very great, owing to 
the extreme irregular astigmatism produced. 

Treatment. Glasses (spherical, cjlindrical, or hyper- 
bolic), and stenopreic apparatus are usually of little Talne, 
but should be experimented with in each case. 

Steinheim* reports a case, in which the keratoconus 
was much reduced, and V. greatly bettered, by instillations 
of eaerine and the application of a pressure bandage con- 
tinued for several months. 

Yon Grraefe's is the beat operative method hitherto 
proposed. It consists in flattening the cornea by the pro- 
duction of an nicer on the apex of the cone and the 
resulting cicatricial contraction. From, the surface of the 
cornea, a little to one side of the apex of the cone, a 
morsel of corneal Bnhstance is removed with a cataract 
knife, care being taken not to open the anterior chamber. 
On the second day after this proceeding the wound is 
touched with mitigated lapis (solid), and this ie repeated 
every third day for a fortnight or three weeks. Para- 
centesis of the anterior chamber ia then performed through 
the floor of the ulcer, and the aqueous huEQOur evacuated 
every second day for a week, after which the healing pro- 
cess is allowed to take its course. A bandage must be 
worn during the whole course of the treatment. Finally, 
when the contraction and consequent flattening is com- 
pleted, a narrow iridectomy may be necessary, in conse- 
quence of the central, or almost central, and rather intense 
corneal opacity. 

Tnmoura of the Cornea. Epithelioma has occaaion- 
• Arch, of Ophth. Vol. IX. No. 2, p. 192. 
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ally been foimd starting from the corneal margin. Der- 
moid growths are seen on the margin of the cornea, ex- 
tending over to the conjunctiva. They are described in 
connection with diseases of that macons membrane. 

Injuries of the Cornea. The most common injuries 
are those caused by small foreign bodies (particles of 
metal, stone, Ac), which fly into the eye, and which may 
either canse a mere superficial loss of substance, or may 
stick in the cornea. In the former case the application, of 
a protection bandage will enable the epithelium to be 
completely regenerated in a day or two. 

A foreign body in the cornea is a aeriona matter, in 
proportion to the depth to which it has penetrated. Very 
superficial foreign bodies are easily removed, and leave no 



In removing a foreign body from the cornea, when the 
patient can control himself to some extent, the Burgeon 
need uae no instrumental fixation of the eye. The patient 
being seated, leans his head against the surgeon's chest, 
who stands behind. The latter, with the index finger of 
the left hand, raises the upper lid of the injured eye, 
pressing the margin upwards and backwards, while with 
the second finger he depresses the lower lid in a similar 
manner, and between these two fingers he can to a great 
extent restrain the motions of the eyeball. The foreign 
body is now to be pricked out of the cornea with a special 
needle, without more injury of the general surface than 
can be avoided, the patient directing his gaze steadily at 
some given point. If the foreign body be deep ia the 
layers of the cornea it must be dug out, as it were, 
and a minute gouge is made for this purpose. Should 
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the patient be quite unable to control himaelf, it beeomcB 
necessary to nse tho epring elevator and fixation forceps. 
A bandage ie applied until the epitbelinm is regenerated. ' 

Simple incised wounde of the cornea, without prolapse 
of the iris, heal rapidly by tho first intention, leaving bnt 
slight scar. If prolapse of the iris have occurred, and the 
case be seen sufficiently early, attempts should be made 
to repose the prolapse with a spatula, or to induce retrac- 
tion of it into the anterior chamber by use of eserine or 
atropine, or of each in turn. If all these attempts fail, 
the prolapse should be abscised carefully on a level with 
the corneal surface. 

Arcus SeniliB. This is a change which ia developed 
in the cornea without previous inflammation. It presents 
the appearance of a greyish line near the margin of the 
cornea and all round it, most marked above and below, 
and never advancing further towards its centre. It is 
most common in elderly people, but is sometimes seen 
in youth, and oven in childhood. No functional cIumgeB 
are caused by it, nor does it interfere with the healing of 
a wound which may Ixj made ic that part of the cornea. 
Areas senilis ia caused by fatty degeneration of the corneal 
cells and fibrillffi. 

Nebula. Macula. Leacoma. These terms are ap- 
plied to opacities in the cornea, of varying degrees, the 
result of some diseased process, or consequent upon an 
injury. The first term is used for very slight opacities, 
often discoverable only with oblique illumination. Macula 
indicates a more intense opacity, recognisable by daylight. 
Leucoma is a completely non- translucent and intensely 
white opacity, the result always of an ulcer, which has 



destroyed most of tte true comBal tissue at tlie afEected 
place; indeed, it is often the result of an nicer which has 
eaten its way through tho cornea. In these latter cases 
the iris may have become adherent in the coraeal cicatrix, 
and then the term leucoma adhterens is employed. 

Treatment. Little or nothing can be done to reduce 
these opacities. In alight and fresh cases, massage often 
renders them less intense. 

For leQcoma the operation of tatooing has been proposed 
by de "Wecker, and is a valuable proceeding for improvo- * 
ment of the appearance of the eye. Either the whole 
surface of the leucoma may be tatooed or only part of it, 
e.g., its centre, in order to represent a pupil. The niaterial 
used is fine Indian ink, rubbed into a thin paate. The 
leucoma is spread with this, and then covered with innu- 
merable punctures by means of de Wecker's multiple 
tatooing needle, each atab of which carries into the 
corneal tissue some of the black pigment. The operation, 
except for the fixation, &c., of the eye, is not painfnl, as 
the nerves in the cicatrix have been destroyed. 
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DISEASES OF THE SCLEKOTIC. 

Scleritis appears in the form of a rather cipcnmBCribed 
purplisli spot close to, or 2 to 3 mm. removed from the 
corneal mat^iii. It is often anafctended by pain, Tmleea 
wlien the eje is exposed to irritating caases, and need 
not be elevated above the level of the sclerotic ; but in 
Tery severe cases there is decided swelling at the afieoted 
place, with pain, more or leas prononnced, while the 
cornea in the immediate neighbourhood is apt to become 
opaque to a marked degree (sclerotising opacity). All 
tliese appearances are capable of going back, and may 
reappear at an ajljoiuing place, and so in time the whole 
circumference of the sclerotic may have been attacked. 
The dnration of this affection is always long, and in those 
ingtanoea whore the entire sclerotic becomes afEected by 
degrees, the process may last two or three years. 

Severe cases become complicated with iritis and choro. 
iditis, and then come under the denomination of anterior 
sclero -choroid itis. 

Causes. The affection is often found to be of rheumatic 
origin, it occurs sometimes in persona of scrofulous or 
syphilitic constitution, and is more frequent in women 

Treatment. So irritant should be applied to the eye. 
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Local treatment should be confined to warm fomentations, 
protection, and atropine to avert iritis. In addition to 
these massage • should be used, if there be not too 
great tenderness on pressure. Leeching at the external 
canthns is sometimes of use. As regards intemal reme- 
dies, where a syphilitic taint is present, mercury should 
ba employed; if struma, cod-liver oil, mal tine, etc.; or 
if, as is most frequently the case, a rheumatic taint be 
the source of the evil, large doses of salicylicato of 
sodium, say 20 grains every fourth hour, will often ba 
found to act well. Iodide of potassium and hypodermic 
injections of pilocarpine are useful remedies in some cases 
of this obstinate disease. 

lojuriea of the Sclerotic. Simple incised wounds 
heal without difficulty. Those which are complicated 
with prolapse of the choroid and vitreous body are apt to 
be attended with intraocular hfemorrhage, detaohment of 
the retina, or violent intraocular inflammation. 

A danger of a simple incised sclerotic wound, even 

* Massage was introdncad into opbtbalmio fterapentios by H. Pagen- 
Btecber of 1if iesbadcn [Oentrtitb. f, Atigenhk. Dec. 1ST8). Pressure is 
made aguDst the edge of the upper or lower eyelid, aa the case may 
be, with the thumb or foceSagsr, and the cjelid ia rubbed aa rapidly as 
possible to and fro over the eyehaH, in a radiating or cirenlar diroction. 
Tbs mbbing sbonld be done witboat pressing heaiily on the globe ; tbe 
finger fiying over the eye. Booie yellow precipitate ointment may be prs- 
viously insarted into the conjunctival sac. The effect of the meaanre 
depends probably upon tbe complete eviicaation for a time of tbe blood 
and lymph vessels sronnd the sclerocomeal margin and in the cornea, 
by which they afterwarda gain greater capacity fci absorbing exndationa 
whicb may be present. AfMr massage the intmocnlar tension is often 
reduced for a nhile. Chronic affections of tbe cornea and sclerotic are 
those for which the prooeading has proved most nsetul. 
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thongli Healing take place rapidly, is, tliat long after- 
wards, as a resnlt of the cicatrisation, a change in the 
relation of the retina to the choroid and sclerotic m&j 
he prodnced, with conseqnent detachment of the retina. 

Rupture of the Sclerotic often occurs from blows 
on the eye, the most usnal situation being the immediate 
neighbourhood of the cornea. Prolapse of the iris and 
ciliary body, and evacnation of the lens and of portion 
of the yitreons, often accompany these injnries, and in- 
volve loss of the eye, while, if cyclitis be set np, danger 
to the other eye by sympathetic ophthahnitis may arise. 



o 
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CHAPTER X. 



DISEASES OF THE IKIS. 

Iritis. The most rational division of the different 
kinds of iritis ia that founded on their pathology, 
namely : — 1. Simple Plastic Xritis ; 2. Serous Iritis, and 
3. Farenckymaious (inclnding pMrMZewi) Iritis. 

Their Ooimnon Characteristics, more or less marked, are : 
— Irritability of the eye and pericorneal vaacnlar injec- 
tion, with loss of lustre, diacolonration, and fnnctional 
distarbances (impaired mobility) of the iris. 

Exudation of inflammatory prodncts is present in 
greater or loss degree in all these forms, and is fonnd: — 
1. On either enrface of the iria and in the pnpil, in 
plastic iritis. 2. In the aqueous humour and posterior 
surface of the cornea, in serous iritis. 3. In the tissue of 
the iris, in parenchymatous iritis. 

Posterior synechite, i.e., adhesions between the iria and 
the anterior surface of the lens, occnr as the result of in- 
flammatory exudation on the posterior surface or pupillary 
margin of the iris. The presence of posterior synechiflg 
is ascertained by o^serTing the motion of the pupil 
when the eye is placed altematoly in strong light and 
in deep shadow ; or, by observing the efEoct of a drop 
of atropine solution on the pupU, when the latter 
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will dilate only at those places where there are no 
synechiie. If the entire pupillary margin have become 
adherent, the condition is termed complete posterior 
Hynechia, circular posterior synechia, or ring synechia ; 
and in snch caBes, if of some standing, atropine has 
no effect on the pupil. If the area of the pupil be filled 
with esudation, circular aynechiae being uenally also 
present, the condition ie known as occlusion of the pupil. 

Simple Plastic Iritia is the most common form. 
In it the pericorneal injection is generally well marked, 
sometimes causing elevation of the limbus of the conjunc- 
tiva, and even general, although slight chemosis. In 
very mild cases, howevei', as also in chronic cases, the 
injection may be slight. The loss of lustre of the iris is 
well marked, owing to disorganiKation of the epithelium 
covering its anterior surface, and clouding of the aqueous 
humour. For the same reasons there is considerable 
change in colour of the iria. In some cases of plastic 
iritia an enoi'mous quantity of gelatinous exudation is 
present in the auterior chamber. Poeterior ^nechiee are 
very liable to form. 

In Seeondarif Syphilis one often sees iritis, which, 
although doubtless due to the syphilitic taint, presents 
no characteristic different from ordinary simple plastic 

Sheumatic Iritis is of the aimple plastic fonn, but 
accompanied by pericorneal injection, which ia great in 
proportion to the other signs of iritis present. 

Oonorrhaial Iritis is a misture of the plastic and serous 
forme. It does not attend on, nor immediately follow a 
t an attack of rheumatic arthritis, usually 
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of the kneea, alwaya intervenes. Gonorrhceal iritb is 
extremely rare. 

Serous Iritis. Here the exudation is mainly a serons 
flnid. From this fl.uid fibrinous elements in the form of 
very fine yellowish spots are precipitated on the posterior 
surface of the cornea, chiefly in its lower qnadrant 
and often in a triangular shape, the base of the triangle 
corresponding with the lower margin of the cornea, 
the apex being directed towards the centre of the 
cornea. In cases where the corneal deposit cantinues for 
a length of time, permanent secondary ohangea in the 
true cornea are produced, and a couEeqnent pecnHar 
triangular opa^iitj at the lower part of the cornea will 
ever afterwards indicate the nature of the process which 
has gone before. 

In serous iritis the anterior chamber is often deep, 
owing to the quantity of fluid secreted, and the aqueous 
humonr is opaque. The increase in the contents of the 
anterior chamber frequently causes increase in the intra- 
ocular tension. The pupil, aa in glaucoma, Is apt to be 
dilated, and the pericorneal injection and general irt'ita- 
bility of the eye may be but slight. Pure serous iritis is 
perhaps not bo common as 'a mixed form of aero-plaBtio 

ParenchjmiEitonB (or Purtilent) Iritis. Here the 
inflammatory product is situated in the tissue of the iris. 
The consaqaent swelling of the iris may be present over 
its whole extent, or may be confined to a circumscribed 
part of it. In the latter case the swelling is sometimes 
called a condyloma, tabercle, or gumma. The colour of 
the iris changes remarkably at the affected part to a 
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yellowish or reddiali-jellow hue, and new vessels are 
formed in it. 

Parenchjmatons iritis is more dangerons to the in- 
tegrity of the iris tissue than either of the other forms. 

In Syphilis, when the disease is passing from the 
secondary to the tertiary stage (de Wecker), a form of 
iritis occurs, which may be always recognised as syphilitic. 
It is characterised by the formation of circumscribed 
tumours, or small gTimm.ata of a pale yellowish colour, 
the rest of the iris being intact. These tumours vary in 
size from, that of a hempseed to that of a small peE^ and 
are situated nsnally at the pupiUary margin, orcasionaliy 
at the periphery of the iris, and very rarely in the body 
of tho iris. There may he bnt one tumour presont, and 
there are seldom, more than three or four. This form 
belongs to the parenchymatous class, and is by no means 
common. 

Symptoms of Iritis in General. 1. Pain. This is 
situated not so much in the eye as in the brow over it, 
in the corresponding side of the nose, and in the malar 
bone, and may even extend to the whole side of the head. 
It varies in its intensity, and is usually more severe at 
night. Tho simple plastic form is the one attended with 
the most severe pain, the serous form is generally unat- 
tended with pain, while the parenchymatous form is often 
excessively painful, and again completely painlesg. 2. 
Tearing and photophobia are occasionally present, but 
never to such a degree as is often observed in certain 
corneal affections. 3. Dimness of vision. This is usually 
coniplained of as soon as the inflammation is pronounced, 
and ifi in general more marked the more tho form ap- 
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proaches that of Berona iritis, i.e., the more the posterior 
surface of the cornea is covered with fibrinous deposit, 
and the more cloady the aqueous humour is. Exuda- 
tion in the pupil may reduce vision to a quantitative 
amount. 

Prognosis. The duration of an attack of iritis is 
from t'wo to eight weeks, the plastic form being the most 
rapid and the serous form, the slowest. Recnrrenoes of 
the inflammation are common, partly as the result of 
irritation from dragging in the motions of the iria at 
points where posterior synechife are situated, and partly 
owing to the constitntional taint which may have given 
rise to the iritis in the first instance. 

It is possible that any form of iritis, if carefully treated 
from the beginning, may leave the eye in as healthy a 
condition as before ; but it is a more common result, in 
spite of every efiort, for posterior synectite, isolated 
or as a circular synechia, to be left behind. If the 
adhesions be isolated, and relapses occur from irritation 
set up by dragging on them, fresh adhesions may be 
formed, until nltimatoly a complete posterior synechia is 
established. When this takes place, the aqneona humour 
being still secreted behind the iris, the latter becomes 
bulged forwards like the sail of a ship, until it touches 
the peripheral part of the cornea, while the centre of the 
anterior chamber retains ite normal depth. This condi- 
tion is very liable to induce glaucomatous tension 
(secondary glaucoma) and consequent loss of vision ; or, 
if the eye escape this danger, the traction on the ciliary 
body produced by the tensely stretched iris may develope 
chronic inflammation of the ciliary body and choroid, ao 
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called chronic irido-cjclitia, or irido-clioroiditis ; aad this 
may load to dimiiuHhed tenBion and pLthiaiB bulbi, with 
detachment of the retina and calcification of the lens. 
Or, the eye having been first blinded by high tension, 
may at a lator period undergo phthisia bnlbi. 

Causes, — Iritis is not common in children, except ae 
complicating a corneal process, or as a result of eon- 
genital syphilis. Towards puberty slight plastic iritis is 
eometimea found in girls. Youth and middle age are 
the times of life in which iritis Is most often seen, in 
old age it ^ain becomes lare. More than 50 per cent, 
of the cases depend on syphilis, and a large proportion 
of the remainder are due to rheumatism. During des- 
quamation after smallpox plastic iritis is sometimes 
obserped. In metria and septicfemia purulent iritis 
occurs, as also with tjphoid fever, pneumonia, and recur- 
rent fever. 

Treatment. — Atropine is above every other means tbe 
most important. It is used in solution (Atrop. sulph. 
gr. iv, Aq. dest. Ji) as drops.* By paralysing the sphinc- 
ter iridis it provides rest for the inflamed iris ; and if 
adhesions have already formed, the dilatation of the pupil 
may break them down, while if none are as yet present, 
the dilatation will greatly aid in preventing their forma- 
tion. It also acts as a local antesthetic. To produce a 
maximum efiect, where it is desired to break down ad- 
hesions, six drops should be instilled into the ^e with 
an interval of from five to ten minutes between each ; and 
in this way every drop has time to raake its way into the 



& little of which is pat 



of ointment, Mrop. snlph. gr. 4, Vamlin ad ji, 
coDJaacliTal b&o. 



anterior chamber, and finally the accnmnlated eSect of all 
Edx ia obtained. More than one drop can hardly be 
retained in the conjnnctival sac at a time. The nsual ma 
of cases of iritis require a drop in the eye from twice to 
four times a day. 

Some individaals are peculiarly susceptible of atropine 
poieoning, of which the symptome are : — dryness of the 
throat, fever, fulness in the head, headache, delirium, 
coma. The antidote is morpbinm, of which i grain used 
hypodermically neutralizes ^ grain of atropine in tha 
system, according to Leeaer.* Atropine poisoning occurs 
by reason of introduction of the solution into the stomach 
through the lachrymal canaliculi and the nose and fauces ; 
and, in order to prevent this, the finger (of the patient) 
may be placed in the inner canthus so aa to occlude both 
canaliculi during and for BOra.e momenta after the intro- 
duction of the drop into eye. After long use of atropine 
the skin of the lower eyelid often becomes red, swollen, 
and painful, and in other oases follicular conjunc- 
tivitis is induced. If these occur, sol. extr. belladonna 
(gp, viii ad 3i) should be substitiited for atropine. In | 
old people tenesmus and retention of urine sometimes ' 
result from use of atropine. 

In addition to the instillation of atropine, the patient 
in severe cases of iritis should be confined to a darkroom, 
and even to bed. 

In Simple Plastic Iritis iodide of potassium or perchlo- I 

ride of mercury may be given internally. If there ba J 

much irritation, pericorneal injection, or chemosis, leech- 1 

ing at the external canthus is of use. Intermittent warm J 

• Die Papillarbewegang, &c., p. 7S, 



CHAP. I.] DIBSABB8 OF TEE IBT8. 



201 



fomentatioiia (every two hours) promote tealthy vascular 
reaction. Pain is to be relieved by hypodermic injec- 
tions of morphiam and chloral internally. 

In rheumatic iritis salioylicate of sodiuni in large doses 
(20 to 30 grains every three hours) has often a remark- 
ably favourable effect. 

In Serous Iritis a small quantity of atropine will suffice, 
as there is little tendency to the formation of ayneohite ; 
and, the irritation being slight, leeching is unnecessary. 
The slrin (pilocarpine hypodermicaHy, Turkish baths, and 
dry rubbing), kidneys, and bowels should be acted on, 
and to the diuretics prescribed some iodide of patassinm 
may be added. Blistering on the temples is with many 
surgeons a favourite remedy. It adds to the annoyoDce of 
the patient, but I have no belief in it as a remedy in 
this, or, indeed, in any other eye disease. Great care is 
required in watching the state of the tension in this 
form of iritis, and, if it be fonnd to increase, paracentesis 
of the interior chamber must be performed to reduce it 
temporarily while the iritis is progressing towards cure. 
This little operation will also be called for if there be 
much deposit on the posterior surface of the cornea, as by 
means of it the deposit, to a great extent, may be floated 

In Parenchymatous Iritis it is important to get rapid 
absorption of the inflammatory products so abundantly 
thrown out, and which, in an organ like the eye, would 
soon cause extensive destruction. Consequently, the 
'system should be put under the influence of mercury as 
quickly as possible by the use of inunctions of mercurial 
ointment, or by small doses of calomel internally, and this 
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treatment is indicated even when tlie inSammation ii 
of aypliilitic origin. Warm fomentations are naeful. An 
after treatment with, iodide of potBasinm is to be employed. 
In sypliilitic iritis of the plastic form v. Graefe wa3 
fond of the following formnla :-^ 

B, Hjdrag. biiiiodid. gr. ti. 

Potasf, iodidi, 3 i si. 

Aq. dcAtill. %ss. 

Sjr. Aurant. 'iiss. Tl\. 

A i«up00Dfal to be taken oace a ck;. Tbe doae to be gnidiully in- 



Injdbies op the Ibis. 

Punctured Woiinda of the eye frequently implicate 
the iria, but rarely without also injuring- the crystalline 
lens or ciliary body, on which then the chief interest 
centres, as being the organs from which serious reaction 
is apt to emanate. If a simple incised wonnd of the iris 
be observed, it may be regarded as of little importance ; 
for inflammatory reaction need not he feared, and any 
extravasation of blood in the anterior chamber (hyphcema) 
becomes absorbed, while, as & whole, the ftmctiona of the 
iris will probably not be affected. 

Foreign Bodies of small size, snch as bits of steel or 
iron, may perforate the cornea and fasten in the iris, 
the puncture in the cornea closing rapidly, and possibly 
no aqueous hnmonr being lost. It is necessary always to 
remove such a foreign body, although for some time it 
may cause no reaction. An incision should be made with 
a Graefe's knife at the margin of the cornea correspond- 
ing to the position of the foreign body, and the portion 
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of irig contaming the foreign body remoTed with forceps 
and scissors. 

Blows on the Eye are apt to cause one of two re- 
jnarkable lesions of the iris. The first of these is : — 

Iridodialysis, i.e. separation of the iris from its attaiih- 
ment to the ciliary body, which is nsnally accompanied 
by considerable hyphtema. Ab mnch as one half of the 
circnmference of the iris may be involved in the lesion 
(Fig. 74), or the latter may be so small as to be detected 




-only by aid of light transmitted to the eye by the ophthal- 
moscope, when not only the physiological pupil bnt also 
the jainnte marginal tranmatic pnpil will be illuminated. 
The functions of the eye after such an injnry, even when 
extensive, may he bat little disturbed. 

Retroversion of the Iris is the other lesion of it to which 
a blow on the eye may give rise. A portion of the iris 
in its entire width becomes folded back on the ciliary 
processes, giving the appearance of a ooloboma prodnxwd 
by & wide and peripheral iridectomy. To a true coloboma 
the ciliary processes would be easily seen, but not so in 
retroversion, for the processes being covered by the 
retroverted iris present a smooth snrface. A slight dis- 



location of the lens in the direction away from the i 
lesion is often observed. 



Tumours of the Iris. 

C^Bta, These vary from a very Bmall size to that 
which would fill the anterior chamber. They have either 
serous or solid contents. The serous kind was said to 
result always from a trauma causing an anterior synechia., 
or otherwise shutting off a fold of the iris which became- 
distended into a cyst by accumulation of ac[ueous humour. 
A case, however, which was not preceded by a trauma 
has come under my notice. The cysts with solid contents 
(epidermoid elements) are believed to have their origin 
in an eyelash or morsel of epidermis, which may have- 
made its way into tlie anterior chamber by occasion of a 
perforating corneal wound. All these cysts are a source 
of seriona danger to the eye (iridochoroiditis, glaucoma, 
&o.), and may even he the cause of sympathetic oph- 
thalmitis, and hence their removal is called for. This can 
be effected without much difficulty if the tumour be 
small, but if it have attained a large size the attempt 
may be unsuccessful. 

Granuloma is the name given to a benign neoplasm 
of the iris, of which the structure resembles granulation 
tissue. Clinically it is a small pale tumour, or there 
may be several, which gradually grow to 611 the anterior 
chamber, rupture the cornea, and finally induce phthisis 
bulbi. Ifc ia held by some that these growths depend on 
a syphilitic taint, and by others that they are tuberculous. 

Tubercle. This appears as small white tumours, from 
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the size of a pin's head to that of a pea, and larger. 
Microscopically they contain small round cells, sjid the 
characteristic giant cells. By early removal of the eye 
one may hope ix> avert genera! tnbercnloBis, as a case of 
Deutschmaiin's* shows. 

Primary Sarcoma (oi 
disease of the iris. 



Congenital Malformations of the Iris. 



This term indicates that the 
le eye is different from that in 



L of the pupil. The pnpi! 
1 farther from the centre of 



HeterophthalmoB. 

colour of the iris in one eye 
the other. 

Corectopia, or malpositioi 
aometimes occupies a positioi 
the iris than normally. 

Polycoria. "Where there is more than one pupil. 
The snpemumerary pupil may be separated by only a 
amall bridge from the normal pupil, or it may be situated 
veiy near the periphery of the iris. In neither case has 
it a special sphincter. 

Persistent Pupillary Membrane appears in the form 
of very fine threads stretched across the pupil and attached 
to the anterior surface of the iria some distance from the 
margin of the pupil. They do not interfere with the 
motions ot the pupil nor with vision, 

Coloboma. This is a cleft in the iris caused by an 
arrest of development {incomplete closure of the choroidal 
fissure), situated almost always in the lower inner qoad- 
raat at a position corresponding to the choroidal fissure 
• Gi-ac/t's Archiit, Vol. XSVII. part 1, p. 317. 
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in the fcetas, and varying much in size. I 
continned into the ciliary body and choroid, and may be 1 
present in both eyes. When nn complicated it cansea 
little or no defect of vision. 

Irideremio, or Absence of the IriB. This may be- 1 
complete or partial. In the latter case it may be the 
inner circle which is wanting, giving the pnpil the ! 
appearance of dilatation with atropine, Where the ' 
entire iris is absent, the ciliary proceases can be seen all 
ronnd. The condition may be double-sided. The patients 
snfier chiefly from dazzling hy light, for which either 
protection or stenopffiic spectacles are to be prescribed. 



Opebj 



ON THE IeI3. 



I 



Iridectomy. This is performed for optical pnrpOBes, 
as in zonular cataract, corneal opacities, or closed pnpil ; 
for antiphlogistic purposes, as in recnrrent iritis, &o. ", 
and to reduce abnormally high intraocular tension in 
primary and secondary glaucoma. 

The instruments required are : — A spring speculum, a 
fixation forceps with spring catch (Fig. 75), a lance- 
shaped iridectomy knife (Fig. 76) or a Graefe'a cataract 




knife, a bent iris forceps (Fig, 77), an iris scissors curved 
on the flat (Fig. 78), and a small spatula. 



OHAP. X.] DISEASES OF TWD IBIS. 20? 




208 



BI8EA8E8 OF TSS EYE. 



[chap. X 



The -width of the eoloboma depends on the length of 
the corneal inciaian, and its depth on the proximifrf of ■ 
this incision to the comeo-Bclerotio margin. If a broad | 
and rery peripheral eoloboma be desired, the incision mnst 
be long and must lie actnally in the comeo- sclerotic mar- 
gin, as in fig. 79, Somewhat inside the corneal margin 



Fro 79. 



will give a pnpil, as in fig. 80. A narrow eoloboma iB 
obtained by a corneal incision, as at fig. 81, which m&j'f 
be more or less peripheral as circnmstaxices reqnire. 

In glaucoma a wide and very peripheral eoloboma is I 
required. For antiphlogietic purposes a wide iridectomy I 
is also necessary. But for optical parposes a narrow J 
iridectomy is required, because if it be wide the diffu»ioB I 
of light may bo very troublesome. 

The position for an iridectomy for glaucoma, or for I 
antiphlogistic purposes, is in the upper quadrant of the | 
iris, as there the subaoquent dazzling by light and the 
disfigurement are least; but the position, by preference, 
for an optical pupil is below and to the inside, being most 
nearly in the direction of the axis of vision. If, how- < 
ever, this position be occupied by a corneal opacity, tha J 
eoloboma should be made directly downwards, or if that 
place be inoHgible, then downwards and outwards, or 
directly downwards, or directly inwards. The upward 
positions are not satisfactory, owing to the overhanging ' 
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of the npper lid; bat yet it often happens that wa have 
no other choice. 

In Performing an Iridectomy the eye ehonld bo fixed 
with a forceps at a position on the sanie meridian as that 
in which the coloboma is to lie, bat at the opposite side 
of the cornea, and close to the latter. The point of the 
lance-ahaped knife is then to be entered almost porpen. 
dicnlarly to the anrfaco of the cornea, and made to pene- 
trate the latter. Immediately then the handle of the knife 
is lowered, and the blade is passed on into the anterior 
chamber in a plane parallel to the surfaoe of the iris, 
nntil the incision has attained the reqnired length. The 
handle of the knife is now farther lowered, so as to bring 
ita point almost in contact with the posterior snrface of 
the cornea, in order to prevent any injnry to the lens in 
the nest motion. The knife ia then slowly withdrawn 
from the anterior chamber, and at the same time the 
aqneona hnmonr flows oH and the crystalline lena and iris 
fall forwards. The fixation forceps is now given over to 
the assistant, and the bent iris forceps, held in the left 
hand, is passed closed into the anterior chamber, its points 
directed towards the posterior surface of the cornea, so ae 
to avoid entangling them in the iris. When the pnpillary 
margin has been reached, the forceps ia opened as widely 
ae the corneal incision will permit, and the corresponding 
portion of iris is seized and drawn ont to its fnll extent 
throngh the corneal incision. With the sciasors, in the 
other hand, the exposed bit of iris is snipped off qxiite 
close to the corneal incision. Care shonld now be taken 
that the utgles of the ooloboma do not remain in the 
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'wound ; and, if thej are seen to do so, they may be reposed 
by stroking the region of the incision with a hard-mbber 
spoon, or by actually pushing them into their places 
gently with the spatula. 



CHAPTER XI. 



DISEASES OF THE CILIARY BODY. 

Cyclitis, or Inflammation of the Ciliary Body ie 

often present to a slight degree aa an extension of in- 
flammatory affections of the iris op choroid, althongh ita 
presence in many of these cases cannot be clinically 
determined. 

Primary idiopathic cyclitis is a rare affection. Its 
symptom s are, marked pericorneal injection, ciliary 
nenralgia, and pain on preasnre of the ciliary region, and 
opacity in the anterior part of the vitreous humour, or, 
perhaps, hypopion in the anterior chamber. 

There are three forms of cyclitis : — 

1. Plastio Cyclitis. Here the pericorneal injection 
is very decided, and there is venous congestion of the 
iris. The anterior chamber ie deep, owing to retraction 
of the periphery of the iris by inflammatory exudation in 
the ciliary body, and for the same reason the pupil is 
dilated. The inflammation may extend to the iris, or to 
the choroid, in which latter case the vitreous may become 
very opaque. Violent ciliary pains attend the affection, 
and the eyeball is very tender on pressure of the ciliary 
region, 

2, Serous Cyclitis. The pericorneal injection is but 
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slight. The anterior chamber is often at first deeper the 
normal, owing to hjperaecretion of aqueons hnmonr, o 
to efEnsion of fluid inflammatory products from the cilia 
body. The anterior part of the vitreous hnmonr i 
with a iino dust-like opacity. Serous iritis may come o 
and the danger of glancomatous increase of tension i 
very great. Unless increase of tension give r 
paio does not often attend this fonn. 

3. Purulent Cyclitia. Here the perioomeal injecti<a 
is very well marked. The vitreous hum.onr is filled witl 
membraneous opacities. There is hypopion in the ante 
chamber, which has the characteristic of appearing cmdj 
disappearing at intervals of a few days. There 
ciliary neuralgia. Purulent iritis, or choroiditis, or both 
are apt to supervene. 

Prognosis. In an early stage all these forms i 
capable of undergoing cure, and of leaving the eye i 
a. fairly useful condition. On the other hand, seroia 
cyclitia, as already stated, is liable to produce seconds 
glaucoma; while the purulent form leads to atrophy of the 
iris and choroid, disorganisation of the vitreous humour,B 
detachment of the retina, cataract, and phthisis hulbif] 
and tho plastic form, in addition to terions damage f 
the affected eye, similar to that produced by puralentB 
cyclitiB, has, more than either of the other forms, th« 
tendency to cause sympathetio nveitis of the other e; 
The shrunken eyes resulting from this afEection 
very liable to attacks of inflammation, and frequently! 
remain painful to the touch ; circumstances which indi- 
cates that chronic cyclitis still smoulders within. Suclt 1 
stumps are a constant source of danger to the sound eye. I 
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Causes. Tratiniata are the most common causes of 
-cyclitiB. The pumlent form is liable to occur after 
cataract operations. 

The Treatment for cyclitig ia similar to that for iritis. 
Leeching at the outer canthns is often of great benefit. 
For the indications for removal of eyes likely to give rise 
to sym.pathetic ophthalmitis, see chapter on the latter 
subject (Chap. XIII. p. 229). 



Injuries of the Ciliary Body. 
Punctured Wotmds, and Foreign Bodies perforat- 
ing the sclerotic at a distance of about 5 mm. around the 
-cornea are almost certain to impHcate the ciliary body. 
If there be no prolapse of the ciliary body, nor any foreign 
body in the interior of the eye, the sclerotic wound may 
heal by aid of a bandage without further ill results. If 
-a prolapse of the ciliary body or iris be present, it is to 
be abscised ; and if the sclerotic wound be large, it may be 
thought desirable to unite its margins with suturea. 
Wounds of the ciliary body are apt to cause cyelitis, 
especially if the former be caught in the sclerotic 
wound in healing, or if a foreign body be present in it, 
or indeed anywhere within the eye ; and this traumatic 
cychtis is more likely to produce sympathetic ophthal- 
niitis than the idiopathic form. Hence a region around 
the cornea about 5 mm. wide is aptly termed by Kettle- 
ahip the " Dangerous Zone." 
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CHAPTER SIX, 



DISEASES OF THE CHOROID. 

Disseminated Choroiditis. The usual ophthalmo- ' 
acopic appearances of this disease coneiBt, either in round 
white spots of different sizes with in-epfulftr black margins, 
or, in small spots of pigment, these changes being i 
rounded by healthy choroidal tissue. Or, there may ho- 1 
few or no white patches, bat rather spots of pigment si 
rounded by a pale mai^in. The nuuiber of these patchesi^ 
or spots Taries according to the intensity of the disease..! 
Their position is at first at the periphery o£ the fonduH J 
but later on they appear also about the posterior pole of\ 
the eye. 

These appearances represent a rather late stage of the-fl 
disease, the early stage not usually coming under obser- . 
vation. It consists in small circumscribed plaetic exuda-.l 
tiouB into the tissue of the choroid, which, seen with I 
the ophthalmoscope, give the appearance of pale piokish'* 
yellow spots. The esudations may undergo absorptioii,fl 
leaving the choroid in a fairly healthy state, but moro' 1 
usually they give rise to atrophic cicatrices, in which th»l 
retina becomes adherent, with proliferation of the pigment I 
epithelium layer in their neigbbuurhood, and hence the 1 
white patches with black margins above described. 

1 addition to the above changes, the pig- 
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menfc epithelium layer all over the foadnB bBcomes 
atrophied, exposing to view the vascular network of the 
choroid, while here and there small islands of pigment 
are present. 

Opacities in the vitreous homonr are sometimes found. 

Choroiditis Areolaris is the name given hyForater* 
to a special variety of disseminated choroiditis, which 
attacks chiefly the neighbourhood of the macula lutea 
and papilla, while the periphery ia relatively healthy. 

Central Senile Choroiditis. Under this name it is 
probable that more than one disease is included, but con- 
fined in each instance to the region of the macula Intea, 
or to the space between it and the optic papilla. One 
of the most common conditions ia an appearance described, 
amongst others, by Mr. Warren Tay, and consisting in 
fine white glistening dots, only to be seen in the npright 
image. These dots are dne to colloid degeneration with 
chalky formations in the vitreous layer of the choroid,+ 
which give rise to secondary retinal changes, Tho func- 
tions of the retina suffer, so that a partial central scotoma 
may be produced. 

In other cases the diseased process seems to be rather of 
the nature of an atrophy of the choroid, possibly of an 
inflammatory origin, which goes on to more or less complete 
destruction of the choroidal tissue at this place, with abso- 
lute central scotoma. 

This disease (or diseases) attacks both eyes, either 
simultaneously or with an interval, and ia most often 

* OphllialiDolagisciie Beitriige. Berlin, 1S62. 

t Hirscbberg, and others. CenlralU. /. pralil. AugcahcUkandc, 
Fab. 1884. 
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seen in persona of advanced life, although also found 
in middle age, and even in youth. It should always be 
looked for in cases of incipient cataract, for when the 
lenfal opacity is more advanced it cannot be seen, while 
functional examination does not then detect it. 

Treatmeiit is of no avail. 

Specific I}issemmated Choroiditis, or Specific 
Choroido-retinitis (see Diseaeea of the Retina, Chap. 

xvm.). 

Causes. Diflseminated Choroiditis is due to acquired 
syphiUs in a considerable number of cases. It may also 
be due to distension of the tunics of the eyeball in high 
myopia, or to hypertrophy of the hyaloid membrane in 
old people, or to recurrent fever. In a very large pro. 
portion of cases no ascertainable caose exists, and these 
Adamuk * strongly snspects to be congenital, and pro- 
bably many of them dependent on an inherited Byphilitio 
taint. The etiology of choroiditis areolaris, and of centnd 
choroido-refcinitia is still uncertain. 

Treatment. The most beneficial treatment, when the 
patient's general health admits of it, is a mercurial one. 
Small doaes of the perchloride in chronic cases, or mer. 
cnrial inunctions in the more acnte cases. Aiaenic and 
iron internally, or strychnine hypodermically, would form 
the beat tonic treatment if auch were preferable. 

Purulent Choroiditis. This consists at first in a 
purulent extravasation between the choroid and retina, 
and into the vitreous humour, recognizable by the 
yellowish reflection obtained from the interior of the eye 
on illuminating it. The eyeball may become hard, the 
* CmlraMattf. praa. Augcnlieilkundc, 1881, p. 71. 
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pnpil dilated, and the anterior chamber Bhallow, Puru- 
lent iritis with hjpopion soon comes on, and the cornea may 
also become infiltrated and slough away. There is nsoaUy 
considerable chemosis. The eyeball is pushed forwards 
by inSammatory infiltration of the orbital connective 
tissue. The eyelids are swollen and congested. There ia 
intense pulsating pain in the eye, and radiating paias 
through the head. In this stage all the tissues of the 
eyeball are engi^ed in the inflammation, and the con- 
dition is termed panophthalmitis. 

Purulent choroiditis does not always reach this latter 
stage, but may remain confined chiefly to the choroid, 
vitreous humour, and iris. The pain in such cases is not 
severe, and when the affection occm-s in children it may 
be m.istaken for glioma, and the name pseudoglioma has, 
unfortunately, been given to it. It is distinguished from 
the malignant disease by the muddy vitreous usually 
present in it, the poaterior synechia, and the retraction 
of the iris periphery, with bulging forwards of its pupil- 
lary part. 

Prognosis, Be the process severe or mild, the ultimate 
result is phthisis bulbi. The severe cases go on to burst- 
ing of the eyeball through the cornea or sclerotic, after 
which the pain subsides. The shrunken eyeballs produced 
by panophthalmitis are not generally painful on pressure, 
nor are they very liable to give rise to sympathetic oph- 
thalmitis, which latter observation is also true of the 
acute purulent process itself. 

Causes. The most common causes of purulent cho- 
roiditis are wounds of the eyeball, whether accidental 
or operative (especially cataract extractions) ; foreign 
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bodies piercing and lodging in the eyeball ; and pumlenfr 1 
comeitis. It may alao come on suddenly in eyes which 1 
are the subjects of peripheral prolapse of the iris ; it i* 
seen in connection with cerebro- spinal meningitis 
embolic or metastatic choroiditis in Bom.e caaea of metria, 
similarly as purulent retinitis j in pyffimia of the ordinaiy 
type ; and in endocarditis. 

In infancy and childhood, besides its ooeurrence with 
cerebro-spiual meniu^tis, whether epidemic or sporadior 
it has been known to be caused by or associated with in- 
herited syphilis, measles, bronchitis, diairhoaa, whooping 
cough, and omphalophlebitis, and it is more than probable- 
that some infectious hlood disease is the fundamental 
cause of all these cases, although it may not be possible 
to detect its existence iu every instance. 

Treatment is powerless in this disease. The most one 
can do is to try to diminish the pain by warm fomenta- 
tions, poultices containing powdered coniuni leaves, hypo- 
dermic injections of morphium, or, fiimlly, by giving exit 
to the pus by an incision through the sclerotic. Enncla- 
fttion of the eyeball should not be undertaken during puru- 
lent choroiditis in the acute stage, as it is liable to lead to- 
purulent meningitis and death. 

Anterior Sclero-Choroiditls is an inflammatory afFec- 
tion of a circumscribed portion of the anterior part of 
the choroid and corresponding part of the sclerotic. The 
latter, at the affected place, becomes swollen and congested, 
and of a bluish or purplish hue. The tension of the eye 
increases, the pupil is often dilated, the anterior chamber 
deep, the iris discoloured, at the side where the sclerotic 
swelling is situated posterior synechite may form, and th© 
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cornea at. tlie same place is liable to become opaqae. 
There may be one or several sueb ciccnmscribed tumefac- 
tioDB (troand the cornea. 

Owing to tbe high intraocnlar tension, and to tbo 
degeneration of the aelerotic tissue at the affected place, 
the latter becomes thinned and prominent, forming what 
is known as anterior staphyloma. The intraocnlar tension 
is not always increased ; bnt in those cases oven the normal 
tension is often sufficient to distend the attenuated 
Bclerotic. The staphyloma is of a bluish hue, owing to the 
choroid being seen through the thin sclerotic. If the pro- 
cess be rather acute there is nanally severe pain, but if, 
as is more common, it be chronic, there is no pain. Some- 
times the staphyloma is extremely sensitive to the touch, 
and violent ciliary nenralgia is present. Once commenced, 
a staphyloma may increase to a very large size. 

Vision is gradually lost by increased tension, or by 
opacity of the vitreous and aqueous humonrs, with 
opacity of the cornea. The process may cease, the eyeball 
remaining of large size, or the globe may ultimately 
become soft and phthisical, or it may burst and then 
become phthisical. 

Treatment ia only of use in the early stages, and thea 
antiphlogistic measures should be adopted : — Henrtelonp's 
leech to the temple ; perchloride of mercTiry internally ; 
pilocarpine hypodermically. Increased tension demands 
an iridectomy. In advanced staphyloma tons stages 
enucleation is often called for, to rid the patient of a 
useless and disfiguring organ. 

Posterior Sclero-Choroiditis, or Posterior Staphy- 
loma. This condition is described in connection 
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witb myopia (Chap. II. p. 33) wliicb is its almost constant 
canse. 

Bupture of tie Choroid is often produced by blows 
on tbe eye, and is seen as a wbitieb-yellow (tbe colour of 
;be sclerotic) crescent some two or tbree papilla diameters 
n length, and one or bo dietajit from the optic entrance, 
concavity of tbe crescent directed towards the papilla, 
mmediately after tbe accident estravaaated blood some- 
prevents a view of tbe rupture. Some cboroiditiB 
may result, but, wben tbia passes away, good vision is fre- 
quently restored and maintained, provided detachment of 
the retina (Siemiscb) does not ultimately supervene from 
cicatricial contraction at the seat of the rupture. 

Treatment, Careful protection of tbe eye and absti- 
nence from use of it, with dry cupping at the temple. 

Tubercle of the Choroid is sometimes seen in acute 
miliary tuberculoBia as round, slightly prominent, pale 
yellowish spots of sizes varying from 0"5 to 2'5 mm. 
in diameter, situated always in the neighbourhood of the 
optic papilla and macula lutea, and unaccompanied by 
pigmentary or other choroidal changes. There may be 
but one of them, or they may be many. They occur, as 
a rule, in a late stage of tbe general disease, but have 
occasionally been noted long before its appearance. 

Tumours of the Choroid. Sarcoma. This is by 
far the moat common neoplasm of the choroid, and, when 
highly pigmented, is termed melano -sarcoma. It may 
originate in any part of the choroid, or in the ciliary body. 
If seen in a very early stage, it is easily recognised from 
its projecting over the general surface of the fundus ; but, 
unless it be in the region of the macula lutea, it may not 
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canae any Berions distiirbnnce of vision, and hence may not 
at that period be brought nnder the notice of the sni^on. 
The new-growth soon gives rise to detachment o£ the 
retina hj roaaon of serous exndation from the choroid, 
and this is accompanied by opacity in the vitreous 
humonr, which renders the diagnosis with the ophthal- 
moscope diiEcnIt or im-posaible. If the detachment be 
shallow and the retina translucent, the tnmonr may still 
sometimes be seen through the aubretinal fluid by aid of 
strong illumination, and even direct sunlight may be 
employed in some snch cases. Owing to the great defect 
of vision which comes on in this stage, we very commonly 
see these cases thea for the first time. The history of the 
case may aid na, and the absence of the naore usual causes 
of detachment of the retina should make ua suspicious of 
an intraocular tumour. 

Soon the intraocular tension increases, and this makes 
the diagnosis again more easy in many cases, for the 
combination of detached retina and increased tension 
exists only with intraocular tumours. The increased 
tension may come on very slowly and without ciliary 
neuralgia, or more rapidly and with all the signs and 
symptoma of acnte glaucoma. Still, if the case come now 
under ohRorvation for the first time, the diagnosis may 
be hy no means easy should the refracting media be opEMjne 
(as always in acute glaucoma), and that, consequently, 
the detachment of the retina cannot be observed. 
Here again, the history of the case is all we have to 
depend on, especially the fact of the patient having 
noticed a defect at one side of his field of vision previons 
to the onset of glaucoma. 
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In the nest stage of the growth it perforates the 
cornea or sclerotic, and, increasing rapidly in eiza, 
althongh etill covered with oonjanctiva, it pnshes the ! 
eyeball to one aide, the upper lid being stretcbed tightly I 
over the whole. On raising the lid the tnmour is seen aa 
a blnish-grey mass of irregular anrface. The conjunctiva 
is now soon perforated, and the surface of the tnmonr 
becomes nlceraied, with a fonl- smelling discharge and 
occasional htemorrhageB. The tumour gradually invades i 
the surrounding skin and the bones of the orbit, and, by 
OS tending through the sphenoidal fissure and optia i 
foramen, reaches the base of the brain. 

It is, usually, when the neighbouring tissues of the | 
eyeball have become involved, that secondary growths ' 
begin to form in other organs, the one most likely to be 
affected being the liver. The Innga, stomach, peritoneum, 
spleen, and kidneys may all be attacked. 

The entire progress of such a growth varies consider- 
ably. It may occupy bnt a few months, or it may extend 
over many years. 

Treatment. So long as the tumour ia wholly intra- 
ocular, enncleafcion of the eyeball should be performad, 
and may be done with fair hopea of saving the patient's 
life. When the orbital tissues have become involved, 
extirpation of all the contents of the orbit, and even, if 
necessary, removal of portions of its bony walls shonld 
be undertaken, if the general health permit, in order I 
to lid the patient of bis loathaome disease ; although 
the probable presence of secondary growths elsewhere 
render small the prospect of saving the patient's 
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Other, but rare forms of tn.moiu' of the choroid and 
miliary body are ;— 

Sarcoma Carcinomatosum* Myosarcoma of the 
Ciliary Body,-\ and, in a case of the author's, Osteo- 
Sarcoma.l 

Congenital Defects of the Choroid. Gohhoma. 
This is a Bolntion of continuity occurring alwaja in the 
lower part of the choroid, and usnally associated with a 
similar defect in the iris. It may commence at the 
optic papilla and involve the ciliary body also, and even 
the crystalline lens may have a corresponding notch ; 
or, it may not extend so far in either direction. The con- 
dition is recognized ophthalmoscopically by the white 
patch due to exposure of the aclerotiq where the choroid is 
deficient. Som-etimes the retina is also absent, a circuni- 
Btance which may bo ascertained by the arrangement o£ 
the retinal vessels ; but, even if it be present, its functions 
at the place are wanting, and a defect in the field of 
vision esists. Central vision is often normal. 

AlhiroBVlus, or the want of pigment in the choroid 
and iria. This is usually accompanied by defective 
pigmentation of the hair of the body. The iris has a 
pink appearance due to refiection of light from its blood- 
vessels and from those of the choroid, and the latter 
Teasels can be seen down to their finest branchings. The 
light falling into the eye, not being partially absorbed 
by pigment, causes the patient much dazzling, and high 

* V. Graefet Are.h\% S. i. p. 178 ; Lsndaberg, Ar^iv f. Ophthai. 
XI. i. p. 63 ; Swaniy, Tran). Acad. Med. in Ireland, i. p. 47. 
f Iwanoff, Compt JUndii da Congrei Tutemat. Ophthai. 1888. 
J Leber, Bericht der Ileiddberger Ophthai. Oesellsch. 1383. 
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degrees of tlie condition are usually accompanied by 
nystagmus. In cHildhood the albinismns and attendant 
symptoms are more marked than later on, when some 
degree of pigmentation usually takes place. 

Much advantage may be derived in many of these 
cases by the use of stenopaBic spectacles, at least for 
reading, etc. Any defect of refraction should be care- 
fully corrected. 



CHAPTER Xni. 



SYMPATHETIC OPHTHALMITIS. 



By ttia term we tuiderstaiiii a nveitia (irido-cyclitiB, 
irido-choroidifcia) caased by an iridocyclitis of the other 
eye, the latter being nsually of traumatic origiii. 

The affection owes its name to the theory, until recently 
lield, that it was due to reflex action of the ciliary nervea. 
Although this view, which is no longer in accord with 
modem pathology, haa given place to another, yet the 
original name of the diaeaae is retained, and we speak of 
the secondarily afEected eye as " the synipatLiaing eye," 
while the injured eye is called " the exciting eye." 

The cyclitis most likely to cause sympathetic ophthal- 
mitis is that set up by a punctured wound of the eyeball, 
especially a wound of the ciliary body itself, and the 
danger is still greater if the lens be also wounded, for the 
consequent swelling of the latter is an additional soorce 
of irritation to the ciliary body. The cyclitis set np by 
a foreign body which pierces the tunics of the eye and 
lodges in its interior is also of aeriona import. Yet slight 
injuries, and even simple incisions of the cornea," may 
form the starting point of sympathetic ophthalmitis. 

Traumatic dislocation of the lens, so that it may act as 
* G. CriWhett, OpMh. Hoip. Bcp. Vol. S. p. 142. 
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a foreign body in tte eye, although witliont mpfctu 
the tisanes of the eyebaJl, may indnco cyclitia capal^ 
of exciting sympnthotic ophthalmitis, as also may eycllt 
cansed by a blow on the eyo (closed fiat, cork of chai 
pagne bottle, etc.). Brailey is of opinion* thafc,gi 
speaking, eyes containing bone, althongh nsnally ( 
citing sympathetic irritation very strongly, rarely e 
sympathetic inflammation ; probably becauBe in them tb^ 
stage of active inflammation has passed 
the kind of inflammation which gives rise to the formation 
of bono, 13 not the one most likely to canse aympatbeti 
ophthalmitiis. 

The cyclitia of the exciting eye may be bnt alight, t 
slight indeed that vision is not aerionsly affeoted, or i 
may be severe. The degree of severity of the attack in 
the sympathising eye does not depend on that of the in- 
flammation in the exciting eye ; for, in many cases, the 
process in the sympathising eye is a more severe one 
than that in the exciting eye. 

Sympathetic Irritatlcni, or Neurosis is a condition of the 
second eye frequently seen, and which must not be con- 
founded with sympathetic ophthalmitis, nor ia it to be 
regarded as a premonitory sign of the latter, for it may 
pass away without leaving any organic changes behind 
it. It consists in photophobia, tearing, pericorneal 
injection, and accommodative asthenopia, and is very 
probably a refl.ex nearosis. 

Fremoiiitorij Sign of Sympathetic Ophthalmitis. Shrink- 
ing pain (the patient draws back his head in a most 
eharactfiristic way) on pressure of the ciliary region of 
■ Tram. Int. Med. Coiisren. 18S1, Vol. III. p. 38. 
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the exciting eja is almost always present, where sym- 
pathetic ophthalmitis supervsncs; but there are no 
premonitory signs in the sympathising eye prior to the 
attack of inflammation in it. 

Progress of Sympathetic Ophthalmitis. The proceBH 
commencoB nanally as a serous irido-ojclitia, with in- 
creased depth of the anterior chamber and keratitis punc- 
tata, and may maintain this character to the end. As a 
rule it soon passes over to a plastic form with development 
of new vessels in the iris, and shallowness of the anterioi 
chamber. The tissue of the iris and ciliary body become 
infiltrated with lymph cells, and on their posterior sur- 
faces and in the pupil a deposit of lymph cells takes 
place, the choroid also becoming similarly infiltrated, and 
connective tissue is develojwd in this esndation. The 
vessels of the uveal tract are destroyed by pressure of the 
newly developed connective tissue ; the vitreous humour 
consequently shrinks, causing detachment of the retina, 
cataract, and phthisis bnlbi. 

Or, the process may be confined chiefly to the anterior 
segment of the eyeball, the ii'is, ciliary body, and lens, 
and may cause merely disorganization of those parts with 
shallow anterior chamber, a condition known as phthisis 
anterior, while the vita'eons humour, retina, and choroid 
remain healthy. 

Shght optic neuritis baa been noticed in the sympathis- 
ing eye in some cases prior to, or simultaDeonsly with, 
the outbreak of irido-cyclitis, and is probably of tolerably 
constant occurrence. 

The shortest period at which, after irido-cyclitia had 
been set up in the injured eye, sympathetic ophthalmitis 
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appeared, is trwelre or fourteen days, and cases have been 
recorded in which the interval was forty years. The 
most nanal interval is sis to eight weeks. 

Nature of the Disease. The investigations of Knies,* 
Leber,t Brail6y,i Snellen, § MacGillavry,!! and Berlin IT 
indicate, that sympathetic ophthalmitis is an inflammation 
propagated to the sympathising eye ty direct continuity 
throngh the optic nerves and chiasma from the exciting 
eye, as erysipelas extends over the skin, and that certain 
bacteria are piTmarily engaged in the procesa. 

Dr. Brailey*' has to a certain extent receded from this 



Treatment. The most important point is the preven- 
tion of the extension of the inQammation to the other 
eye. Sir W. Bowman+t haa found it possible in private 
practice, by carefal nursing for a year or more, to save 
eyes with severe wounds, and te prevent the occurrence 
of sympathetic ophthalmitis. The only certain prophy- 
lactic measure, however, and the only one applicable to the 
great niasa of those with whom wo have to deal, is timely 
removal of the injured eye ; and a most difGcnlt question 
sometimes presents itself, when, in a given case, we have 
to decide aa to the necessity of this measnre. The 
following rules guide me in my own practice at present : — 

* Sitsanjiber. d. Ophlh. GimtUcK. 1879, p. 62. 

t A. v. Oratfe'i Arc'iiv, XXVII. i. p. 326. 

t TrariM. Inltrixat. Med. Congrea, 1881, Vol. lU. 

9 Tratu. Inleiyuil. Mtd. Congrai, 1881, VoL IH. 

II Amlerdam Interna/. Med. Cungras, 137Q. 

H Volkmann'i Samml. Klin. Yoi-irdge, No. 18B, 1880. 

*■ Tra.ni. Ophlhal. Soa. 13 Dec. 1883. 

+t OphOM'mic Rcvkic, 1882, p, 223. 
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1. Alttoiigli danger to the second eye does not arise 
until inflammation has been set up in the exciting eye ; 
yet, I wonld perform primary enucleation of the latter, if 
it had been ao injured as to make recovery of sight ahoost 
hopeless, and tho onset of irido-cjclitis almost certain. 

2. I would enucleate in the same case, were irido. 
cyclitis already set up in the injured eye. 

3. I would enucleate in a case of irido-cyclitis where a 
foreign body was believed to he present in the eye, and 
which conid not he safely extracted, even though the 
vision were fairly good; because, we know that here the 
danger of sympathetic ophthalmitis amounts almost to a, 
certainty. 

4. I would enucleate in a case of acute irido-cyoUtiB, 
traumatic or idiopathic, where vision was lost, especially 
if the eye were tender on pressure ; for here the eyeball is 
useless and disfiguring, and apt to be a source of danger 
to its fellow. 

■*>. I would enucleate in a case of phthisis bulbi, even of 
old standing, where there was shrinking pain on preasnre, 
for tho same reasons as in No. 4. 

6. I wonld enucleate in a case where the Byzapathising 
eye is already affected, provided vision iu the exciting 
eye be lost, and hopes of its recovery but slight, if any ; 
for •improvement in the sympathising eye, or a greater 
amenability of it to treatment, has been frequently ob- 
served after this has been done. Brailoy, however, holds, 
that enucleation is not in this instance to be recom- 
mended, as he believes it tends to aggravate the condition 
of the sympathising eye, to change a serous into a plastic 
uveitis. 



DISEASES OF TEE EYE. [chap. xnr. 



7, I would enncleate in & case of Bympathetic irrita- 
tion, if the sight of the exciting eye were very defective, 
and the nenroaia very persistent. 

1a. I wonld not remove any injured eye, unless it con. 
tained a foreign body which I could not remove, if its 
sight were fairly good, and as yet no sign of inflammation 
in it. For inflammation may not come on, and the eye 
may possihlj he saved, 

2a, I would not enucleate the exciting eye if sympa- 
thetic ophthalmitis had already appeared, should the 
vision of the exciting eye be fairly good. (Contrast this 
with Rule 6.) For it often occurs, that the process in the 
sympathising eye is not arrested by the proceeding, and 
that, where the latter is not undertaken, the exciting eye 
turns out in the end to he the organ with the better vision. 

Cases have been observed in which sympathetic ophthal- 
mitis broke ont some days after removal of the exciting 
eye. In these instancea the inflammation no doubt had 
already started on its journey from the exciting eye, the 
removal of which did not arrest its progress. Inasmuch 
then aa the inflammation takes at least fourteen days (oide 
supra) to travel from one eye to the other, one cannot 
feel certain of having averted sympathetic ophthalmitis 
before that period at least has elapsed ; and it is well to 
impose abstinence from nse of the eye, or exposure o£ 
it to much light for that time or longer. This fact is not 
to deter from the enucleation when indicated, for in the 
vast majority of cases it has the desired effect, and even in 
the cases referred to tbe inflammation in the second eye 
has usually been of a mild type, and has yielded readily 
to treatment. 
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Diviaion of the optic and ciliary nervea in the orbit has 
"been tried aB a substitate for enncleation, and is etill 
practised by aomu surgeons. By many it Las been aban- 
doned as not affording the protection of enucleation, 
for the cut ends of the nerves reunite, and at least one 
■case ■ has been observed, in which, several months after 
the optico-ciliary neurotomy, sympathetic ophthalmitis 
appeared. 

Sympathetic ophthalmitis having broken out, and the 
question of enucleation having been decided one way or 
the other, the measures to be directed against the prooesa 
in the sympathising eye have to be considered. The patient 
should be confined to a dark room, and atropine used for 
the eye, while the general system is maintained by a tonio 
bnt non- stimulating treatment. It is donbtfnl whether 
other means are of much value. Von Graefe prescribed 
mercurialization in these cases, and it is still estensively 
employed in Germany. Possibly pilocarpine might be 

No operation should be undertaken for the formation 
of an artificial pupil in the sympathising eye until the 
inflammatory process has completely subsided, the ten- 
sion of the eye improved, and the vascularity of the iris 
diminished, i.e., until the active inflammatory process has 
quite passed away. This period G. Critchett + reckoned 
at from twelve to eighteen months after the onset of the 
disease. If operative interference bo resorted to during 
that period, the result is an aggravation or rekindling of 
the inflammation and closure of the artificial papil which 

* Leber, A. i. Oratf^t Archiv, XSVII. i. p. 339, 
+ Ophthal Hoip. Rep. Vol. X. p. 143. 
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may litiTe been made, in consequence of proliferatio: 
the layer of retro-iritic connective tissue. 

Of the operations employed for the eafcablislinient of an 1 
artificial pnpil in an eye whicli has snffered from sym- ' 
pathetic ophthalmitis resulting in auterior pfathisiB, J 
iridectomy most naturally suggests itself, and is the least 1 
satisfactory. The reason of this is that, owing to its very I 
disorganized state, the ii-is tears when drawn on by the J 
forceps ; and hence, the formation of a Hatisfactory colo- 
boma is almost impossible ; and, even if thiR be obteined, J 
it is extremely liable to close agaiu, from proliferation I 
of the retro-iritio connective tissue set going i 
by the irritation of the operation. Sometimes, after "j 
repeated iridectomies, a poiTQanently clear pupil i 
tained. 

Von Graef e operated by making a peripheral linear inci. J 
sion as for cataract, but passing the knife behind the iria, m 
and in doing so opening the capsule of the lens. An I 
iridectomy is then made by seizing a wide portion of the I 
iris and corresponding retro-iritic connective tisane, one j 
blade of a special forceps being passed behind these j 
structures, while the other blade enters the anterior | 
chamber, and then drawing the iris, etc., out and catting J 
ofi the exposed portion. The partially or completely j 
opaque lens, or a considerable portion of it, becomes 
evacuated during this proceeding, or, if not, the usual J 
measures are taken to extract it. With this method, also, J 
the pupil frequently closes again, and even more than one J 
supplementary iridectomy or iridotomy may be required, 
but must not be undertaken until all irritation subsides, 
The iridectomy as above described is now with advantage 
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often replaced by a V-abaped one, made with de Wecber's 
forcepa-scissora. 

Tie late Mr. Critcliett'a Method * for the formation of 
a pupil is theBo cases consists in paasing a needle by a 
boring motion through the iris, retro-iritic tieBues, and 
lenticular capBule ; another needle is passed io cJose to the 
first, and then by separating one point from the other 
a rent is made in the centre. This is followed generally 
by the escape of a small quantity of cheesy lena matter. 
The latter is allowed to become gradnaily absorbed, and 
in the course of some weeks the capanle closes again. 
The operation has to be repeated several times before a 
clear pnpil is obtained, care being taken that all irrita- 
tion from the previons operation has subsided before 



Enucleation of the Eyeball is nanally performed by 
Bonnet's method. With a forceps a fold of conjnnctiva 
is seized over the insertion of the internal rectus muscle, 
as if for strabokimy, and incised with a scissors, which is 
then passed nnder the conjunctiva, and the subconjunctival 
tissue extensively divided. A strabismus hook is now^ 
introduced under the insertion of the tendon, which is 
then separated off from the sclerotic. The conjunctiva is 
then divided along the corneal margin in the direction of 
the superior rectus, which is separated from the eyeball, 
and BO on for each rectus muscle in ifa turn. With a 
strong forceps the insertion of the external rectus is now 
seized, and the eyeball drawn well forwards and inwards, 
BO as to admit of a strong scissors curved on the flat being 
passed behind it, and the optic nerve is divided close to 
• Ophthai. Hotp. Rep. Vol. X. p, 141. 
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the globe. The eyeball can then be completely dis- 
located, and the operation completed by separating the 
obUqni close to their insertions. Some surgeons draw 
the edges of the conjunctival wound together with 
sutures. The slight haBmorrhage which usually ensues 
can readily be arrested by a stream of cold water poured 
ii^to the orbit, and a pledget of lint soaked in carbolized 
oil haying been laid over the lids, a bandage is applied, 
and healing is complete in a few days. An artificial eye 
can usually be inserted after a fortnight, but should not 
be constantly worn for at least a month. 



I 

\ 



CHAPTER XIV. 

THE MOTIONS OF THE PUPIL IN HEALTH 
AND DISEASE. 

The Size of the Fupll in Health dependH chisB; on the intensit; 
ot the light to which the ejo is expoBed, coatracting when light fulls 
into the eje, Hnd iliktlng in the shade. Howovcr defective vision may 
be, if qDantitative perception of light eljll lenmina, the reactiOQ of the 
papit as a rule takes place. 

Cfrntraclioa of the Papil. Cootiactioa to light ia a reflex motion, 
th« opUo nerve beiog the afferent nerve, and the third nerve the efftrent 
nerve tnnervatiog Ihe sphincter pupUlee. The anatomical investigatione 
of Hejnert * have Bfaown, that between the corpora qaadrigemina and the 
centre tor the third nerve in the floor of the fourth ventricle run eom- 
manicating fibres, nhich probablj enable ibia reflex to take place. Owing 
to the semi-deooMation of the Bhres in the optic ohiasma, the stimulus of 
light, when applied to one e;e alone, passes up each tractas with fqaal 
power to the corpora qnadrigemina o£ each side by Mejnert'a fibres, to the 
centra for the third nerve, and thence down the pupillary branches 10 
each e;e, causing sg active a contraction ol the pupil In the non.iUunii- 
nated eje (coneeoBnal contraction) as in its fellow. It ia probable, 
however, as LeeEort p()ints out, tbat, in addition to this method oi bring- 
ing aboQt coaseUBoal contraction of the pupil, there is a commnnication, 
direct oi indirect, between the eenttee for the third nerve of each aide 
capable of effecting it. !□ do other way can the fact be explained, 
that consensual contraction ot tlie pupil is maintained in cases of 
homoajmocs bemianopsia. If, for instance, tJiere he a lesion of the 
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right tractoa optioas ^viog liee to It^ft hemianopsia, tfaa centre at lh»' 
left third nerie alone con bo primuilj ntlmolated ; but, aa both pupils 
act, a commaDicatioii between the centres of the third acrreB mnst 
exist. Morkel* believes that (here is a direct sjuiBtomasiJi between tbeea 



In addition to the etimnlns of light, the pupil contractisg O 
excited bj, or aimultaneouity with the effort o£ acoonunodatioD for neat^ 
vision. The object of tbia oontraction ia to cut off rajs falling a 
psripberal partiona of tbe tene, which latter are not cnrred in the change 
for acUDnnDodatiDa to the same degree as is the centre of the lene. This 
contraction, however, is much more intimatel; connected with cDnrergence . 
of tho visual lines than with the effiirt of aicooimodation. Adomiik ai 
Woinowt shaved that the contraction increased with the effort of accoi 
modatioD, but not proportionately to the disteuce of the flxBition pointl 
from tho e;o. B. H. Weber:|: asaerta that tho pupila do not < 
accommodation be effected without convergence, but (hat in conTergeaoft 
without accommodation contraction is obaerved. Adamiik and Woinoil 
found that the oontraction was proportional to the degree of convergeno^ 
and that in myopes of high degree contraction of the pupil takes plat 
at the other side of the far poiot, whore of course the accommodation doa 
not come into play. Aulwrt§ tbinka there is probably a common centre f<tp ■ 
the three actions, convergence, accommodation, and pupil- contraction, a 
view supported by Priestly Smith ;11 and Hensen and VolckersT] have found 
that in dogs, in the posterior part of the Iloor of t!ia third ventricle, the 
centrefl for the branches to the ciliary muEcle, the aphincter pupiUie, «\ 
the rcctna intemus occur in close snccession, and think that this re 
may be regarded aa the centre asaumed by Aabert. ITbe exiatenc 
such a centre iias been placed beyond controverHj by Eales' case* 
paralyais of eonvergeoce and accommodation, and of the aeaociated p' 
laiy contraction. Th^se three motioua, then, are not dependent on 
other, but arc co-efTecta of one and the game oause, i.e. , a atimutiis appU 
to the centre for convergence, accommodation, and popil contractJon. 

f ArekivJUr OpUtkahmlogie, XTII. L 

t De motu itiills. LIpBiaa, 1S51. 

; Ormfc unrf finmiK'i Raxdisch, II. p. etO. 

K OphlkiU. Honp. Rip. Vol. IS. p. 33. 

II AyiK.f. OpIdM. XXIV. i. p. 33. 

" Tmui. OpMliat. Boc, 10 Jan. 1884. 
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DUalaiion of the PupU ia tho result of contactioQ of tie dila- 
tator pnpillio innervated b; tbe tonic action of tho coivical aympathetic 
The dilating fibres, originating (Heosen and Viikkers) in the front part 
of the Boor of tie aqnednct of Sylnaa, pass In a region in the lover 
mrvieal and npper daraol portion of tlie cord, called by Budge" the 
oilioapinal centre, and from thence pass out with the two first doraal 
nerves, and by «a; of the rami cammnDicates to tho ajinpathetic in the 
neck, and thence to the cavernous ple^^us, gaEserian Ganglion, opbthalmis 
divieion of tiie fifth nerio, nasal bianch of this dividoo, ganglionia 
branch of thia nerve, ciliaij ganglion, there joined by mors brancbca 
from the caTemous plexus, and from thcaca bj the abort ciliary nervea 
reach the eye. 

The dilating fibres are probably of twofold nature, muBcolai and raso- 
molor. The etrperimenta of Etriinbagen,! SaIkowBl[i,:p Sondere and 
Hamec.g St«ilwag,| andF. Arlt, jon.^ indicate thia, and (bat the centre 
for each kind of fibre is different, though both are aitoated in the medulla 
oblongata, and their fibres probably ran the same course to the eye. The 
centre for the muscular fibres is called the Dcnlo>popiIIai7 centre. That 
tbe vasomotor fibroa have a decided and independent intluence in dilating 
the pnpil haa been shown byKonget,** Schooler, ii- and others. It ia not 
certain what the mechaniam of thia influence may he, but it probably 
consists in a diminution in volume of the iris from anitmia caused hy 
contraction of the muscular coat of the Teesels. 

Wbile ligbt is the only etimulus capable of bricging about a reflex con- 
traction of the pnpil, the pupil-dilating centre reacts to every scnsitire 
stimnlns, e.g., galvanism applied to tho leg,^ the ticlding of a sensitive 
place in tbe region of the fifth nerve on the faee,g§ etc, and Westphaljl | 
obaetveddilatatjon on shouting loudly into tbe ear of a person under chloro- 
fotm. Schiff and Fou^^ found that in curarizeil doga and cats a dilata- 
• Uobci die Bowogunsen der Iris, 16dS. 
t Ziilichriftf. ml. Mid. SXVin, 
i ZtitKhriflf. rat Mid, 2SIX. p. isr. 
i Hedtrl. TijdKhr. !■. ffmeni-, ISM. 
I Uebsr Atraplo. AU. Wimer Med. Zdlmig, ISTZ, p. 148. 
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tion took place on tlie applicatLoii ot crei? Btinialns, not neceasatilj 
pBiafal, applied to the nerves of cammQD sensation in an; part of the 
bodj. Tho centre for this reflex is probabl; in the medulln obloBgata," 
but, inasmacli an it takea ptaec if the cerriral sympathetic be divicled,+ it 
ie eTident that all tto dilating fibres do not ran to the eyo hy way ot tha 
cervical sympathetio. Schiff,]: indeed, thinks it probable, that the 
gaeacrian ganglion receives pnpil- dilating fibres from the sympathetic 
traversing the oavnni tympani. 

Some psychical emotions produce dilatation of the pnpil. Thepnpib 
of a cat in anger dilate, and those of a frigbteiied child. In sleep, 
or wfaoo andcr tho complete infinence of an an^Bthetic, the pupils aie 
ooatrscted, for then al! psychical and sensitive stimuli are reduced to a 
minimum. Facts authorize the conclnsion that tha metlium dilatation of 
the pupil in the healthy state depends chiefly on the intensity of theaa 
stimuli babitnally transmitted through the sympathetic. If, in an; indi- 
vidaal, they be slight, his pupil is contracted ; if intense, it is dilated. 
Amdt£ ssserts that in delicate, nervoua, excitable people the pupils are 
often much and habitually dilated. 

In addition to those already mentioned, therears caossa for the dilata- 
tion oE the pupil which can hardly be referred to aimplo rcQex action, 
but which aeem to he, like tho contraction of the pnpil on convergence 
of the visnal lines, associated with those of other centres in the medulla 
obtoagata, eapociall; with those for respiration and nterine ectioD. 
With every deep inspiration or expiration a considerable papillary dilata- 
tion takes place, not identical with that alight dilatation occurring on 
each ordinary inspiration and depending on variation ot blood pressure, 
hat dnell to aimultaneons atimulation of the reapiralory and pupil- 
dilating centres by retentioa of carbonic acid gas in the blood. Baehl- 
mann and Witowski^ have obaervod marked dilatation at the beginning of 
each labour pain, to be explained as an associated action of the oeigh- 
bcnring centres for uterine movements and pupil dilatation, 

77^0 Fifth Nerve baa been held by some to have an influence over the 
e iris similar to that of the sympathetic. Thla ia doubtleaa a 



1 Vulplan, ArMv de phytM. etc. dJ ihmm-Sdjuarii. Jauvier, 1874 

t Untonuohungen but Naturlehra, S,, 1M7, p. 42». 

i JtcMv t. Ptgel,iatTit, II. p, HB. 

U BchlS. foe, dl. 

1 Arrkiv/. Phyiioloali, 197S, p. IIU. 
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murtokcn Tieir ; * tbe effect on the papit following sectian of tbe 
fiftli within tbe cranium, being dae to paraljsia of tiic sjmpathelic 
fibree contained in it, and not to the Uaion of tho proper Gbrea of the 
fifth nerve. Otbersf again bave ascribed to tbe fifth necis a dlnut 
influBnco O'er the contraction of tbe pupil ; hut tbiB ia to he regarded bb 
a refleic action merely, Merkol indsEd having deinanatratedlt tbe esistence 
of direct Ebrillar connection between the centres of the fifth and thiid 



Theroifl no aheolate Standard for the Pkyiwlor/leal Biie of the Fapil. 
The latter varicB in dlSercnt health; individaals, being in general amaller 
in elderly people, and in those with bine iridea, than in yonthfnl subjects 
and tboae with dark pigmentatiDU. Woinow§ found tbe diameter of the 
pupil Then the accommodation vrss at rest to var; between 2'i4 and 
G'82 mm., giving an average diameter of 4'14 mm. 

AoUon of tbe Mydriatics on the Pupil. Atropine. Inaa- 
mnch aa a maidmum mydriasis can only result from paralysis of the 
sphincter iridia combined with contraction of the dilatator iiidia, and aa 
atropine effects such a mydriasis, it is evident it acts in tbe "ay indi- 
cated on Ibeae mosclea, or rather on the peripheral endings of the nerves 
which supply them, || A. von Graefe provedTI that the aqaeons bumonr 
of an eye into which atropine baa been instilled, acts aa a mydriatic when 
applied to another eye. DichoMa, Uyoiq/amin, and Daturin act 
similarly to atropine. Strychnine and curare are net strictly speaking 
mydriatics, aa they only indirectly affect the pupil ; the mydriasis observed 
in poisoning by these drugs being, according to SchifT* and nthaiB, tbe 
reanlt of tbe retention in the blood of carbonic acid gas. 

AoHon of the MyoticB on tha PupiL Ettrine (or PKyeottiij- 
mine). This drug is in all respects a complete antagonist of atropine, ft 
paralysing tbe peripheral endings of the sympathetic in the dilatator 
pnpilliE, and stimulating the endings of tie branch of the third netre In 
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tha BphiiiDtKir papilla. Pilocarpine and Muacarine act aimitir];, but n 
with the same energy. Nicdtbie, applied to the eye, U foond t 
like caerine.* Morpbinm has aa sutagonietac effect te atropiae, botb aa'l 
Tegardg the pnpil and the general nerrona Byetem, and is employed In^ 
casta of poiBOning by atropina {xide p. 200). 

Ctloroform in the fiist or excitatioa stage of anantheeia, according to 
the investigationa o£ WeBtphal,+ Budin,* and Hirechberg.S Btjniulat« 
the pupil-dilating centre, and in the second stage gradually reduMe tiie 
encitability of thia centre, nntil finally it a completely paralyBod, <o that 
no form of stimulation causes any dilatation. Folloving on tbia is a 
Btill further contractioD to a pin-hole pnpil, dne to stimntalJan of the 
pupil-contracting centre. Should the iabalatioa of the anesthetic bo J 
longer contianed, a dilatation of the pnpili often sudden, takes plaOB, T 
and Ibis indicates paralysis of the pnpil-contracting centre, and the moaCj 
serianB conaeqnenceB for the life of the patient. 

The Size of the Pupa in Disease. Mymu may be caused by ft 
diseaaed prooeBa irritating the pnpil- Contracting centre or Ebroa (the 
tatioD Myosis of Leesor), or by one causiog paraljraa of the pnpil- 
dilating centre or fibres (tie Paralytic Myosis of LeeaerJ, ur by a oom- 
bination of both. Either cause alone would produce a medium myosia ; 
a oombination of the two would givo a masimnm myoata. 

Irritation Myoaia, according to Lecser, is not usually inoreaaBd by tl 
etimnlns of light, nor on conTergence of tbe visual axes, nor does it]| 
diminish in the shade. Mydriatica dilate such a pupil widely, myotic 
contract it ad ma:umum. In paralytic myosis tbe pupil reacts well b 
light and on convergence, but <loe9 not dilate on application 
or paychical stimuli, or with co-ordinated motions. Mydriatics d 
snch a pcpil only partially, while myotica contract it ad ma: 
maximum myoaia every reaction is wanting, strong mydriatics alone p: 
ducing a medium dilatation. 

Irritation myosis ia found in : — a. The early ata^ea, at l( 
inflammatory affcclione of the brain and its meninges, : 
tubercolar, and cerebco-apinal meningitis. When in theae diaeaaea t 
medium -myoais gives place to mydriasis, tbe change is| 

•'Rogav.ZeilKhriftf. rat. ital, XSIX. p. I : Si±ur, Z/itKlirifl 
XXXLp. 402. 

t nrckmo'i Aniit, XXVIT. p. lOfl. 

I eaatli da IKipilaiiz, 1874, p. 910. 

t Bert. Kl»i. Ifochnachr, IRTB, p. MB. 
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prognostiD sign, indicsting the EtagH of dBpreaEion wili, paralyais of the 
third nerve, b. In cerebral apoplexy the pnpil is at fiisl oontraoted, 
SMOrding tK) Borlhold,* who poiata out that this contraction ia a. diagaMtIc 
sign betveen apoplexf and emboliam, in which latter the pupil is un- 
altered, c. In the early atajjea of intra-cranial tnmaaiH (dtuated at the 
origin of the third nerve or in Ita course, d. At the beginning of an 
hjBlerieal or of an epileptic atlack.f e. In tobacco 3mblyopia,t prababi; 
from stimulation of the pupil- Co otractiug ceotre hj the nicotine. /. In 
perHona following certain trades, as the result of loag-maintajned effort 
of aecommodaitiDnJ (natcbmakera, jewellers, &c.), the pnpil-contrscting 
centre being enbject to an atraost aanstant stinmlas. g. As a reSei action 
in dliary nenrotiia ; ccnaequentlj, in man; disoased conditions of those parts 
of the e;e supplied bj the fifth nerve. 

Paralytic myosis occurs :— In apinal lesions above the dorsal vertebm, 
e.17., injuries, and inflammations, cspeoiall; oF the chronio form. The 
contracted pnpil occurring in gray degeneration of the poaterior columns 
of the apinal flord is long known as spinal myoais. In the simple form of 
this mjasia the pupil has but a medium contraction, and reacts both to 
light and oa coD'Crgenco. This condition is found in the earl; stagea 
alone, vrhen the disease has atlaclted only the cilio-spisal centre, or higher 
up as far aa the medulla oblongata. ; later on, when Heynert's E-bree become 
engaged, we have the Argyll Robertson pnpil. The very minute pupil 
often seen in tabes doraalis is probably due to secondary contiactioa 
of the sphincter pBpillEG.y Argyll Kobertson first pointed out,^ that in 
tabes donialis the pnpil, ulthoogb contiacted and responding to light bnt 
slightly or ifot at all, contracts on convergence of the vienal assB (or 
accommodation). He explained this pheDomenon as being due to para- 
lysis of the cilio-spinid nerves, which he thereEore regarded tu the 
nerves supplying the aphinoter iridis. Eaeblmann pcduts out** that 
the myosis and the motor phenomenon are not directly connected ; for 
it BometiiaeB happens that pupils which do not react to light and do con- 
traob on convergence are not habitually contracted, and may even be 

• Eerl. Klin. IFoctancAr. ISHO, Ko. 80. 

^ WeckBr, Bni^e unit Samiseh'i SandbiuA, IV. 

t Hlrsohler.^irA./. OfJllftai. XVII. i. 

i Satflert, Allgcm. 2iitxhriJtfUr F^hicatrU, X. 18*3, p. M4. 

II Hempol, ArchiKf. Ophlhal XXII. L 

1 Bdin. Hid. Jonmal, VoL XIV. ISOB, p. AM, and Vol, XV. ISTO, p. «T. 
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aoiDewliat dilated. The tvo ajmptoniB ars, no iloubt, often preasnt together 
in tabes. The myosia is a eign, bdcI sd iinpottaut one, of diseaea of tha 
poBtarior columns, while the defectiva re&ction to light vrith retained con- 
traction on coDvergence indicates diasase at same distance from the spinal 
eord, najnelj, in Uejnert's fibres ; and this is probably the con«it 
explanation of the Argyll Robertson Brmptom. BiBcaaa in Meynerfa I 
fibres, bowerer (aa also disease of tha optia nene), ma; be in direct oon- | 
nection with diaeaae of the cord, Stilling having found* fibres pass) 
djiecti; from the optio traet iota the cms cerebri. BaeblmBlia a 
Dronint regard mjosia as one of the earliest sjmptema of tabes, whilB 1 
Vincent^ does not. Raehlmann also thinks that, perception of light 1 
being present, if the pnpQs do not react to light, vhile they do o 
on convergence, the symptom is ueuully one of Berious central diaaoM. | 
Paralytic myoiiis is also found in general paralysis of the i 
acute mania the pupil is usually much dilated, and when this mydriaaiB 
is changed for mjoais, approaching ganeral paralysis may be prognoati- 
catcd.g Myosis, following on iiritation mydriasis, is also fonnd in 
myelitis of the cervical portion of the cord. !□ bulbar paralysiB, if 
paralytic myosis occurs, the diaeasa is prohably complieatad with pro 
gceasive mnscoJar atrophy, or with aclerQ3ia of the brain and a^ni 
cord.y 

Hirscbler stateal that ho has froqnently noticed a contracted papil i; 
alcoholic amblyopia, dne probably to an affection of the medulla oblongata, 
possibly fatty degenetation, Myosis may also be due to paralysis of the 
cervical sympathetic, which may result from injury, from pressore of aa 
aneurysm of the carotid, innominate, or aorta, or from pressure of 
eulaiged lymphatic glands. In apoplexy of the pons varolii myosis ia 
present, but it is not yet certain whether it is Bn irritation mjoaia" 
or a paralytic myosis. ff 

MydriaMs may be caused by a diseased process giving rise to 
of the pnpil-dilating centre or fibres, or by paralysis of tbepupil-cc 
ing centre or fibres. 



p. 203-207. 



I TWKdefn™,ie7S. DolapapUIe. 

S Beiflert, loc. cii. 

II Leeser, lot. ciU p. 64. 

1 Ardiiff. OphlAsi. XVII. L 226. 
•* Larohac. PethoL fle la protub. An 
it ludeU, Ba-l. Kiin. Wochcmth. 167J, 
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The former is termed Iiritatian (oi Spasmodic) Mydriasis, and, aocoidiDg 
to Leeser, is diaracterized bj a. moderately dilated pnpil, contiacUng 
somewhat to tight and on conreigoace, but not dilating on Bensitife 01 
psjchi<al atimnli, caail; dilated lul maximum b? mjdiiatjca, but vith 
difficult; contracted ad maximum by myotics. The latter is called 
Paralytio MydriasJB, and in it there is a moderately dilated pnpil, reacting 
to sensitive snd paychical stimuli. Tlie rcactlua to light and on comer- 
gence varies according to the eeat of the lesion. If the latter lie betveen 
(he irig and pnpil-condacting centre, the direct and coosenanal reaction to 
light is wanting, as also the aseociated motion on convErgence of Itie 
risnal lines. But if the lesion lie between the retina and the pnpil- 
eontrdcting centre, the direct contraction to light is wanting, but the 
coniensaul contraction and that on convergenoe retained. In either case 
the pnpil can be contracted ad masimmn by mydriatics, but not contracted 
more than to medium size by myotics. 

Irritation of the pupil-dilating centre and paralysis of the pupil-con- 
tracting centre existing simnltaneonaly, ^ve rise to oiasiinnm mjdriasia. 
Id it there is absolute immobility to stimnll of all kinds except strong 
myotics, nhich may bring it back to the normal size. 

Irritation Mydriasis occnis;— a. In hypera?niia of the cervical 
portion of the spinal cord, and in spinal meningitis, b. In the early 
stages of new growths in the cervical portion of the cord, c. In cases of 
intracranial tnmonr and other diseaaes caimng high intracranial prossuie, 
according to Kaeblmann, althongh Lccser points out that these may also 
give rise to paralytic mydriasis, d. In tbcspinal irritation of chlorotio or 
ancemic people, after severe illness, &c. c As a premonitory sign of tabes 
dorsalis. /. In cases of intestinal worms, owing to the stimnlalaoa of the 
senBtive nerves of the honel, and sometimes in other forms of intestinal 
irritation, g. In psychicai exdteuient, e.g., acnte mania, melanoholia, 
progreBsiTe paralysis of the insane (often then nnilatenil, with myoda ia 
the other eye). 

Unilateral mydriasis occurring at short intervals, nov in one eye 
and now in the other, is, according to von Qiaefe, * a premonitory sign 
of mental derangement. Oraefe observed madnoas in the form of manie 
des grandeurs to come on some monlbs after the occurrence of this 
symptom. 

Paralytic Mydriasis may be <Iae either to a paralysis of the pnpiV 

contracting centre, or as the result of the stimulus not being coadnated 

• Anhiv/. OitlMiit. 111. iii. p. 350. 
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from the retina to that centre. It may be foond under the former cir- 
camstanoes : — a. Sometimes in progressive paralysis where at first there 
was myosis. h. In varions diseased processes at the base of the braiii 
a£fecting the centre of the third nerve, c. In a later stage of thromboBis- 
of the cavemonp sinus.* d. In orbital processes which cause pressoiieon 
the ciliary nerves, e. In glaucoma. /. In cases of intraocolar tumonra 
which have attained a certain size. 

In paralytic mydriasis due to non-transmissiOn of the stimnlus of 
light to a healthy pupil- contracting centre and nerves, contraction of the 
pupil will take place only on convergence of the visual lines. The same 
condition of pupil will be found if the lesion lie in the course of Meynert's- 
fibres^ although vision may be normal. If the lesion lie in the centre 
of vision (angular gyrus, &c.), or in the course of the fibres connecting 
this centre with the coipora quadrigemina, although absolute blindneas- 
exist, the reaction of the pupil to light will be perfect. Paralytic 
mydriasis due to non-conduction of light-stimulus is found in most cases- 
of optic atrophy. 

* Knapp, Archiv f. Opkthal. XIV. 1. p. 220. 
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GLAUCOMA. 



Symptoms. The chief and almost cBsential symptom 
of this disease is : — 

I. Increased intraocular tension, increased hardness of 
the eyehall. 

If the tips of the index fingers of each hand be placed 
close together on a normal eyeball, and gentle pressnre 
made with them alternately, it will be found that the 
eyebaU pita slightly on this pressure, and that a sensation 
of fluctuation is given to the fingers. The amount of this 
pitting or fluctuation varies according to the degree to 
which the eyeball is filled with its fluids, and also, to 
some extent, according to the thickness of the sclerotic 
coat, and is not precisely the same iu every normal eye. 

Some clinical experience in necesBaiy, before the 
surgeon can appreciate by palpation those degrees of 
tension which are jnat above or below the normal, and no 
other method is equally satisfactory. Tonometers have 
indeed been invented for the purpose, but the results 
obtained by them are unreliable. For the purpose of 
clinical notation Sir W. Cowman suggested some signs, 
which have been very generally adopted. Iformal 
tension he indicates by the letter T, slight in( 
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tension = T + 1, still higher tension = T + 2, while 1 
T + 3 indicates stony hardness of the eyeball. In the 
same way diminished tension is T — 1, T — 2, omA T ■ 

The other eymptoma of glaucoma are largely dne to 
the increased tension. They are : — 

II. Diminished depth of the anterior chamber, from, 
pushing forwards of the lens and iris. 

III, Diminution of the refracting power of the eye, by 
reason of the nearer approach of the latter to a globular 



rV". Diminution of the amplitude of accommodation and 
amesthesia of the cornea, owing to pressure on the ciliary 
nerves as they pass along the inner surface of the sclerotic. 

V. Opacity of the cornea, giving its surface a peculiar 
" steamy " or " breathed on " appearance, due, according 
to Fuchs,' to cedema of the corneal tissue and epithelium 
by infiltration of the intraoCDlar fluids from high tension. 

VI. Dilatation and immobility of the pupil, the result, 
according to some, of paralysis of the ciliary nerves, but 
according to others, of anaemia of the iris from pressure 
on its vessels. 

VII. The violent pain, seen in cases where the tension 
has risen suddenly, is also dne to irritation of the ciliary 
nerves, 

VIII. The episcleral veins are large and tortuous, owing 
to the pressure on the vasRJ vorticosoa preventing the dis- 
charge by those channels of the choroidal venous blood, 
which must then pass oft by the anterior ciliary veins. 

IX. A pulsation of the arteries on the optic papilla 
may be often noted ; or, if not present, may be easily 

• BericH der OphtU. GtHllmh. :a flddelberg. 13S1. 
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prodnced by very slight pressure with, the tip of a 
finger on the eyeball ; because blood can only be forced 
into these veBsela by a pressure greater than that opposed 
to it. In the normal eye there is no arterial pulsation, 
because the tension of the coats of the vessels ia greatei' 
than the intraocular tension, and therefore the blood 
passes on in a. continuous stream ; but in the glancomatona 
eye the intraocular tension opposes so great an obstsole 
to the arterial flow, that at the systole alone can it make 
its way through, 

X. The optic papilla, being the weakest part of the 
ocular wall, is the first place to give way to the high ten- 
sion, and it becomes depressed or cupped, the excaration 
being often deeper than the outer surface of the sclerotic, 
and the lamina cribrosa being pushed back (Fig. 82), This 




8C. SoIeroUe ; ch. Choroid ; r. Retina j of. Optio Nerve ; ca. 
TBginal Space ; y. Esternai Sheath of the Optio Nerve ; e. Eicava 
the Papilla ( m. Margin d£ the Escasation ; le. lamina Cribrosa. 



cupping of the papilla is a most important sign of glau- 
coma, and differs essentially in appearance from the 
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physiological cupping, inasmucli as it occnpies the entdrq 4 
area of the papilla, and has steep, not shelving eides. 
As shown in Fig. 82, the walls of the excavation are often I 
hollowed out, and the ophthalmoscopic effect of this is to 
give to the retinal vessels the appearance of being broken 
off at the margin of the papilla (Fig. 83), where they 




Fia. 83. <Bi. /«»«■.) 
a, Aitories ; v. Teins ; e. Bending of vessela at nmrgiD of thepaioUa ; 

Tp. Vesiela on the floor of the cx<»Tatian ; z. Qlanoomntans ring. 

pasa round the overhanging edge of the excavation and 
become hidden by it. On the floor of the excavation 
they again reappear. The presence of an excavation 
may be recognized in examination by the indirect method 
by lateral motions of the convex lens, when, while the 
whole fundus seems to move in a direction correBponding 
to the motion of the lens, the floor of the excavation moves 
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in the samB direction but at a. mucli slower rate. Thia 
parallax ia the more marked the deeper the excavation. 

The depth of the excavation may bo estimated by 
■examination in the apright image by aid of Landolt's 
Table given in Chapter II. Eesides being cupped the 
optic papilla becomes atrophied from the pressure. 

Aronnd the margin of the glaucomatons excaTation, 
especially in chronic simple glaucoma, one usually sees 
the whitish appearance termed the glaucomatous ring 
.(Fig. 83), which is said to he due to atrophy of the 
choroid from pressure. 

In glaucoma the functions of the eye suffer from the 
high pressure, and the following symptom.B are produced : 

XI. Subjective appearances of light and colour, and col- 
oured halos around lamps and candles are complained of. 

XII. The field of vision becomes contracted, in conse- 
quence of interruption to the conduction of the retinal 
nerveifibres from pressure on them at the mai^in of the 
^^epressed optic papilla. This contraction of the field 
commences at the nasal side as a rule, while at the same 
time central vision is lowered, and later on the temporal 
portion of the field becomes contracted, and gradnaUy 
absolute blindness is brought about. 

All the foregoing symptoms are not found in every 
■a&ae of glaucoma, their presence depending on the rapid- 
ity with which the intraocular tension increases. 

We distinguish three chief forms of glancoma : — 
1. Acnte G. (or Acute Inflammatory Gr.) ; 2. Subacute &. 
(or Subacute Inflammatory G., or Chronic Inflammatory 
G.) ; 3. Simple G. (or Chronic Simple G., or Chronic 
Son- Inflammatory G.), 
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Acute Glaucoma. When the term " inflammatory " U 
applied to this and to the eecond. above emimerated 
form of glaucoma, it is referred rather to the symptomB of 
the affection than to its pathology. 

In a^nte glancoma ■wa i-ecognize CBrtaan premonito 
Bymptome, viz. : — Sudden diminution of the amplitude a 
accommodation, evidenced by the onset or 
presbyopia and consequent necessity for higher 
and the occasional appearance of colourei halos aronn^ 
the flames of lamps or candles, with attacks of fogginea 
of the general vision. The dntation of one of these foggj 
attacks may be from a few minutes to several houi 
Such attacks are apt to occur after a Bleeplesa night, d 
after a meal, and are sometimes accompanied with peil 
orbital pains. Slight opacity of the aqueous hnmonj 
and sluggishness of the pupil with some dilatation e 
present during the attacks. After an attack the < 
returns to its normal condition and remains so for soid 
weeks or months, until another similar attack cornea o 
Such a premonitory stage may last a year or longer, 
cases also occur in which there is no premonitory stage. I 

The onset of the true glaucomatous attack is nsoaUn 
at night. It is accompanied with violent pain radiating 
through the head from the eye, pericorneal injection, 
chemosis, and epiphora. The aqaeous humour is cloi 
the anterior chamber shallow, the iris discoloured, 
the pupil dilated to medium size and of oval shape, 1 
cornea " steamy " and anrosthetic. The patient freqnentl 
complains of snbiective sensations of light, and vision j 
very defective, or may be quite wanting. Vomiting v 
frequently accompanies acute glancoma, and has often le| 
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to errors of diagnosis, the patient's ailment being taken 
to be stomaeliic, wLOe the ocnlar symptoms were regarded 
as accidental coincidences, as "a cold in the eye," 
"nenialgia," etc. 

Even such an attack as that jnst deacrihed may, to a 
great extent, pass away in the conrse of a few days, bnt s> 
complete remission of all the symptoms does not come 
about. Some defect of central vision is left, or, it may 
be, some slight peripheral defect in the field of vision, the 
tension does not become quite normal again, and the 
pupillary motions remain slightly sluggish. Another 
acute attack of glaucoma comes on in the course of some 
weeks or months, and it, too, may pass away, but leaving 
the eye in a still worse condition than it found it. The 
attacks then become more frequent, and if in the intervals 
the interior of the eye be examined, the cornea and 
vitreous bamour will be found opaque, the optic papUla 
capped, and an arterial pulsation may be discovered. At 
last there is no remission from the attack, the violent 
glaucomatous symptoms become permanent, and all 
vision is for ever destroyed. 

Even after vision is destroyed tbe high tension con- 
tinnea, and goes on to produce disorganisation of the 
tiBBnoH of the eyeball. The iris becomes atrophied, the 
lena opaque, and the cornea frequently undergoes ulcera- 
tion, while hfemorrhages are apt to occur in the anterior 
chamber. The excessive intraocular tension causes 
staphylomatous bulging of the sclerotic in tbe ciliary 
region or further back ; and, finally, Huch eyes may become 
the Buhjects of acute purulent choroiditie and end i 
phthisis bnlbi. 
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ffZfflMcoma Fulminans is the name given by v. ( 
to & form of the diaeaBe which is more acute than i 
ordinaiy acnte glaucoma just described. It h 
monitory stage, and, coming on with aU the symptoms of' 
acute glaucoma greatly exaggerated, does Bot remit, and 
causes complete permanent destruction of vision in the 
course of a few hours. It is a rare form. 

Subacute Glaucoma, This form differs from aonti 
glaucoma in that its premonitory stage mei^ea graduallg 
into the actual disease without the occurrence of an acuiri 
attack. The eye gradually becomcB hard, the pup 
dilated, the anterior chamber shallow, the aqueont 
humour opaque, while the cornea ia " stes 
aufesthetic, and the episcleral veins are distended 
Ophthalmoscopically, the cupped disc and pulsating 
arteries may be seen, where the opacities of the medi 
permit. Vision sinks, and the field is contracted towai 
its nasal side. The progress of the disease is very sloiffl 
and in its course attacks of ciliary nonralgia with greats 
increase of the tension, greater opacity of the aqueoul 
humour, increase of the corneal opacity and antesthesiiJ 
and further dimness of vision are esperienced. 

These attacks pass ofE again in the course 
days or hours, leaving the eye harder and blinder thaj 
before. The subacute glaucoma sometimes takes on t 
acute form. It is liable to bring about the same glat 
matons degeneration of the eye as the latter. 

Chronic Simple Glaucoma. In this form there are' 
none of the so-called inflammatory symptoms, no pain, 
teaiing, congestion of the anterior ciliary veins, opacity 
of the media, discolouration of the iris, or dUatatio 
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of the pupil. In ehort, in most caaea, and especially in 
their early stages, there is nothing abnormal to be seen 
exteriorly on the eye. The fnnduB can readily be 
examined, and marked capping of the papilla is found, 
with arterial pulsation, or, in case the latter he absent, it 
can easily be produced by slight pressure on the eyeball. 

It is a remarkable circumstance, that, in chronic simple 
glaucoma, the intraocular tension in many cases ia little 
or not at all raised above the normal standard. 

The progress of the disease is extremely slow, extending 
often over several years, and is indicated by gradual failure 
of central yision, and contraction of the field of vision, 
chiefly at the nasal side. The disease usually attacks 
both eyes, but generally one of tbem long before its 
fellow. Sometimes chi'onic simple glaucoma takes on 
the aonte or the subacute form. 

Etiology of Glaucoma. Glaucoma is a disease of 
advEUiced life, moat usually after fifty years of age, and 
Tftrely under the thirtieth year. It is not peculiar or 
more common to any one constitution or temperament. 
Anxiety, sorrow, and influences in general which depress 
the spirits, have often been noticed to precede the onset 
of acute glaucoma. 

Von Graefe* believed that a serons choroiditis lay at 
the root of the disease, which he thought was caused by 
exudation of serous fluid into the vitreous humour, 
while Donders,"!' v. Hippel and GriinhagenJ and others 
held that irritation of the fifth pair of nerves, governing 

* Archivf. Opkihal. SV. iii. p. 108, and elsewhere. 

+ Arch./. Ophthal. IX. u. p. 215. 

I Arch. f. OpMhal. XIV. iii.. XV. i. and XVI. i. 




tfae secratum of the mtraocolar fioids, gave rise to hji 
flecretion of those fluids. 

Others again held, that changes in the sclerotic, i 
ing it rigid, aad leading to some slirinldng of it, c 
the increased intraociilar tension. 

Laqneur* believes that some sDch sclerotic chi 
prodnce obstmction of the posterior ways of exit of the 
intraocular Ij^npliatics, namely, those which pass out 
with the four vas® vorticoaffi, and that glauc 
largely npon this obstmction. 

The theory, however, most generally held in die p 
day, is that which owes its origin to Max Kme«+ i 
Adolf Weber, t who ascertained that, in glaucomatous eya^ 
the periphery of the iris lies in contact with the periphei 
of tlie cornea in the region of the canal of Schlemm s 
ligiimentnm pectinatum. This region and these tissues h 
imjviously been proved by LebeiJ to be the ways of exit a 
the effete intraocular fluids, and Weber and Kniea c 
cliidoH, that a blocking of tbese passages by the c 
application of the iris caused glancoma; thus renderi 
the disease one of retention rather than of hypersecretii 
Weber believes that swelling of the ciliary processes fi 
one canse or another pushes the periphery of the ii 
wardH, and gives the starting point for glaucoma. BrailerJj 
to n certain extent, adopts this view of 
rcgardsIT a chronic inflammation of the ciliary p 

• Vvt aruefet Ankit, Vol. XXVI. ii. 

t A. V. Onufc-t Arehiv, XXII. iii. p. 163, and TSXll. n. p. 6&i| 

; A. V. Qraef,!, Arckiv, XXIII. i. p. I. 

I A. V. On^f^t Arehiv, XIS. ii. pp. 87-186. 

[i Ophlh. I/atp. Rep. X. p. 2S2. 

5 Ophlk llvtp. Hep. IX. p. IBS, sod X. pp. U, S 



and periphery of the iris, with distension of the blood- 
veaaels of these parts, as the chief factor in the earliest 
liiatory of the disease. Priestly Smith * holds, that the 
onset of glaucoma is due to diminntion or obliteration of 
the interval existing between the margin of the crystal- 
line lena and the ciliary processes, by reason of progresaiva 
increase in the size of tho lena, which he has very ably 
fihownt to occur as life advancea. 

MauthnerJ holds views with regard to glancoma 
which differ widely from, those of other writers. Like 
V, Graefo, he looks upon glancoma as a choroiditis, but 
nnlike him, he regards the increase of tension not as an 
essential of the disease, but as merely accidental. He 
regards the cupping of the optic papilla as an ocnlar decep- 
tion, due to a diseased diaphanous condition of the optic 
nerve fibres, accompanied with retraction or sinking back 
of the lamina cribroaa, both being the result of a diseaaed 
process propagated from the choroid. The cloanre of 
the angle of the anterior chamber he believes to be the 
result, not the cauae of glaucoma. 

Treatment. The performance of an iridectomy is the 
meanB disooTered by v. Graefe,§ in 1857, for the euro of 
glancoma, a disease which until then had been incurable. 
This treatment has until lately held an undisputed posi- 
tion as the sovereign remedy for tho disease, and, even 
yet, has suffered but little from the competition of the 
proceeding termed sclerotomy. 

• On Glaucoma, 1879, Ophthal Hotp. Rep. Vol. X. and Tram. 
JnltrrioL Med. Congrtis, 1881, 

+ Trana. Vfhihal. Soc. United Kinyd/m, Vol. lU. p. 79. 

t Dio Lebra vom Glanoom. Wieebaden, 1882. 

% Archivf. OpUlial. III. u. pp. 468-655. 
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To ensure the Bucceas of the operation, so far as poSi^ 
sible, it is neceesaiy : — 1. That the incision should 
peripheral ; i.e., ao far hack in the comeo -sol erotic margi 
as is compatible with the introduction of the knife ini 
the anterior chamher and the avoidance of injury to t 
ciliary body. 2. That the portion of iris removed Bhonl^i 
be wide, i.e., involving about ono-fifth of the entire c 
cumference of the iris. 

It is also important to withdraw the knife slowly fj 
the anterior chamher, when the corneo- sclerotic section il 
complete, in order that the aqneons hnmonr may 
slowly, and the occtnrence of aa intraocular hfemorrhaj 
from the sudden reduction of tension be avoided. The p 
tion of iris should be most carefully abscised, so that i 
tag of it may remain in the wound, and become caught i 
the cicatrix in the conrae of healing. Such an occurrence 
ia very apt to produce a cystoid cicatrix, which may at a 
later period give rise to irritation and even st 
flammation. Some operators prefer Graefe's cataract k 
for the performance of the operation, but the ordinal^ 
lance-shaped iridectomy knife is the instrument nsnallyj 
employed. For the purpose of reducing the intraocnlai 
tension, it matters nothing what region of tbe i 
abscised ; as a rule, however, the upper quadrant is 
preferred, for there the resulting coloboma will give r 
to less diffusion of light than in any other position. 

Immediately after the operation, palpation of the ey»d 
hall should show a marked diminution of tension. WheO 
this is not so, the prognosis is unfavonmble. Should i 
increase of tension occur on the day after the operatic 
it ia of no consequence, as it passes off again i 
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coarse of the next few succeeding days. Until then 
the anterior chamber will not be restored, and I have 
seen caaes where the anterior chamber did not appear for 
a week or more. The bandage shoald be worn nntil the 
anterior chamber is completely restored, and ior that 
time also eserine shonld be instUled night and morning. 
Von Graefe recommended thatwhen, immediately after the 
iridectoniy, the intraocolar tension continued high, no 
bandage should be applied, aa he believed it to do harm, 
but advised that the eyelids should simply be kept closed 
with, a atrip of court plaster. The pain after the opera- 
tion is considerable, but may be relieved with a hypo- 
dermic iniection of morphia in the corresponding temple. 

Aa a rule, the m.oro acute the form of glaucoma and the 
earlier in the disease the iridectomy is performed, the 
more favourable is the prognosis in respect of the result 
which may be hoped for. The saving of normal vision 
can only bo looked for in those caaes, chiefly of the 
acute form, where it has as yet fallen little or not at all 
below the normal, and where the contraction of the field 
has barely commenced. When the disease has interfered 
seriously with vision (of course I do not refer here to 
the enormous loss of sight immediately attendant upon 
an atfjick of acute glaucoma), we should not expect more 
than the retention of the statua in quo. But our prog- 
nosis, even in this respect, should be most guarded, 
especially in chronic simple glaucoma, when the con- 
traction of the field is found to have approached close to 
the fisation point, although central vision may be fairly 
good. For, in such cases, while the iridectomy proves suc- 
cessful BO far as reduction of t-ension is concerned, yet the 
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cx>ntraGtioii of the field, i.e., the progresB of the atrophy 
of the optic nerve, is often not arrested, and shortly 
afterwards may be found to engnlf the centre of viBion. 
The resnlt obtained from iridectomy in acute and 
enbacnte glaucoma, on the bases jnst laid down, may be 
regarded aa amongst the most satisfactory in the whole 
range of ophthalmology. In chronic aimple glancoma 
iridectomy does not act with the same degree of snccess, 
and the prognosis should therefore be more guarded in 

In cases of acute or snbacute glaucoma it has fre- 
quently been observed, that shortly, even within a few 
hours, after the performance of the iridectomy the other 
eye, previously healthy, or at most affected with but 
slight premonitory symptoms, is attacked with glaucoma. 
Laquenr thinks this is due to dilatation of the pnpil, i.e., 
crowding of the iris into the angle of the anterior cham- 
ber, iu consequence of confinement in the dark room. 

It may here be stated, that the use of atropine in an eye 
with a tendency to glaucoma is liable to bring on an acute 
attack of the disease, and must be carefuJly avoided in 
such cases. 

If the tension be not relieved by the iridectomy, a 
supplemental iridectomy may be performed after a time, 
and V. Graefe recommended that it should be placed at 
the opposite side of the pnpil from the first coloboma. 

The Mode of Action of the Operation ia not clearly 
known. Von Graefe at one time believed it to act l^ ■ 
diminution of the secreting surface of the intraocnl 
finids. De "Wccker* and Stellwag,t even previously to Hu 
' Berieht der Opkthdl. Oeidlicli, lu Sadelberg, 1 
t Dei Intraocalara Srnck, etc YieDno, 13S8, 
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fommlation by KJiies and Weber of the retention theory 
of glaxLComa already referred to, held that the cure 
depended, not on the removal of the portion of iris, but 
on the incision in the comeo-sclerotic margin, or rather 
on the nature of the cicatrix resulting from the incision. 
They maintained that this cicatrix was formed of tissue, 
which admitted of a certain amount of filtration through 
it of the intraocular fluids, and that in this way the 
intraocular tension was kept down to the normal 
standard. This theory has gained support from that of 
Enies and Weber. 

Holding this view, these authors* and Quaglinot sought 
to produce the comeo-sclerotic cicatrix without the 
removal of a portion of iris. The peripheral position of 
the wound, however, rendered the proceeding dif&cult or 
impossible, owing to the tendency to prolapse of the iris 
which necessarily existed. The introduction of eserine 
at last enabled de Wecker to place the operation on a 
surer footing, as the myosis produced by instillation of a 
solution of this drug into the eye ensured the operator to 
a great extent against the danger of prolapse of the iris, 
and hence 

Sclerotomy has come to be cultivated as a method for 
the relief of glaucoma, and has proved useful as such. 
It has hitherto been employed more in chronic simple 
glaucoma, a form in which, as stated, iridectomy is less 
satisfactory than in acute or subacute glaucoma. Care 
must be taken that the pupil is contracted to pinhole size 

* Bericht der OphtJiaX, Gesellsch, zu Heidelberg, 1871. Chirurgie 
Oculaire, p. 212. Paris, 1879. 
t Annokli di Ophihalmologiaf I. 2, p. 200, 1871. 
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or nearly BO, when the operation is ahont to be perfoir 
as otherwise the danger of prolapse of the iria is yb 
great. In those cases where eserine will not prodnee 
snfficiant myosis, Bclerotomy should not be performed. 
The iDstrament nsed for performing the operation 
T. Graefe's cataract knife. A specninm having beaii| 
applied and the eyeball fixed, the point of the knife is 
entered into the anterior chamber through the comeo- 
sclerotic margin at a point of its circumference correa-^ 
panding to that selected for the pnnctnre in catara 
extraction, but 1 mm. removed from the com 
as represented at a in Fig. 84. The counter- punctnr 

made at a point corresponding to 
this at the other side of the an- 
terior chamber, at 6. With t 
-a aawing motion of the knife thi 
section is enlarged upwards, i 
only a bridge of tissue aboi 
2 mm. broad* remaii 
this is left undivided, the better to guard against prolaj 
of the iris. The knife is now slowly withdrawn from tiM 
eye, care having been first taken that the aqneona hnmotii 
is thoronghly evacuated, which can be effected by tilti 
the edge of the knife slightly forwards, so aa to make th<g 
lips of the wonnd gape somewhat. If the pnpil be qui 
round at the conclusion of the operation, t 
may be applied, a drop of solution of eserine having h 
first instilled. But if the pupil be oval, or of otlifl^ 
irregular shape, a tendency to prolapse of the iris i 
indicated, and the hard rubber or silver spatnia shonl 
Too narrow in figure. 




be introduced into the anterior ctamber, to reBtoro tte 
pupil to its normal shape by gentle pushing of the iris. 
If there be an actual prolapse of the iris, an attempt may 
be made to repoee it with the epatnla; but, should this 
not prove satisfactory, the prolapee should be abscised 
with scissors, thus tumiBg the sclerotomy into an 
iridectomy. 

The Treatment of Glaucoma hy Eserine can be adopted 
to a limited degree. A small percentage of cases of acute 
glaucoma may be radically cured by a few instillations of 
a solution of the drug. But the great use of the applica- 
tion will be found in cases of acute glaucoma, where it is 
desirable to postpone operation for a few days, and in 
cases of chronic sim.ple glaucoma, where it may be desired, 
if possible, to avoid any operative interference. In the 
latter cases the daily instillation of eserine for many 
months may be eniployed, the eye being watched care- 
fully. But a radical cure by operation should always bo 
urged upon the patient. 



SECONDiKY Glad COMA. 
In addition to the different forms of primary glaucoma 
above described, we find glaucomatous tension occurring 
as a sequence of diseased conditions already existing in 
the eye. Some of these latter are : — intraocular tumours, 
staphyloma of the cornea, staphyloma of the sclerotic, 
swelling of an injured crystalline lens, dislocation of 
the lens, serous iritis, complete posterior or ring synechite. 
Iridectomy, sclerotomy, or even puncture of the anterior 
chamber may be employed, according to the special indi- 
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cations of the case, with fairly satiFfactorj results in 
these forms of secondary glaucoma. Another and v 
pecTiliar form of secondary glaucoiaa ia : — 

Heemorrhagic Glaucoma. Retinal hiemorrh^es a 
the ordinary type are sometimes followed a f e 
by increased intraocular tension, which generally a, 
the symptoms of acnte or snbacnte glaucoma, and mora 
rarely those of chronic simple glaucoma. When such t 
glaucoma has become pronoonced, it ia not usually ] 
Bible to distinguish it from a primary form of tl 
Iridectomy in these cases is more likely to do harm than, 
good, the operation being almost invariably followed by 
fresh intraocular hceraorrh ages and a further increase of 
tension. Sclerotomy is said by some to act with fairly 
good reaults in hEemorrhagic glaucoma. 



HVDBOPHTHALMCS COKGENITDS, 

Also known as Buphthalmus and Cornea Globosa, is b 
disease of early childhood, of which the incipient atageBj 
are believed to be intra-nterine. The cornea becomes 
enormously enlarged in diameter, the anterior chamber 
deep, the iris trembling, and the sclerotic thinned... 
Increase of tension and cupping of the optic papjlliM 
are usually present, and the disease is regarded as 6 
aeoondary glaucoma, although it is by no means cert 
that it should not rather be considered as a form o£ prin 
glaucoma occurring in young children. Iridectomy ana] 
sclerotomy are alike followed by diBastrous results in thi^ 
disease. It is incurable. 
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DISEASES OF THE CRYSTALLINE LENS. 

Cataract, which, means partial or complete opacity of 
the lena, may be said to be its only disease. Of it wo 
recognise several varieties. 

Senile CEttaract occurs in persons over forty-five 
years of age. It commences in the centre or so-called 
nnolena of the lens as a diSnsed opacity ; or, at the equator 
in the cortical layers as fine grey striae ; or, it may appear 
almost simnltaneously is each situation ; and again, the 
opacity may he more disseminated through the cortex, in 
the form of floceuli, dots, and lines. Gradually the opacity 
invades other portions of the lens, until finally the whole 
Las became opaque, and then the cataract is said to be 

The length of time occupied by this process varies 
greatly in different cases, from a few months to many 
years. In the very old the progress is, in general, more 
rapid than at an earlier time of life. That form which 
commences in the periphery as fine "lines is slower than 
that with floccnlent opacities, or than that in which 
the nucleus is likewise implicated at an early period. 

In senile cataract the nucleus of the lens can nsnally be 
d by the yellowish reflection obtainable from it. 
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Vorster, indeed, is of opinion, that senile cataract comJ 
mences with aa abnormal differentiation into a elea 
yellow nnelons and a clear colonrless cortical layer. 

Otto Becker* has shown that the formation of s 
and clefts between the lenticular fibres always pre 
the occurrence of tme opacity. These interspaces 1 
filled with aclear flaid, the same, naraely, which exists ia 
the noi-mal lens and in all other living tissues. Whoi 
these clefts make their appearance in the anterior or pos-fl 
terior cortical layers, they may be seen with the ophthalJ^ 
mofioope as dark lines, which vanish and reappea 
incidence of the light thrown on them is varied. 

The investigations of Priestly Smith t have shown, that-J 
a diminished rate of growth of the lens precedes thoB 
formation of cataract ; and it is probable, that an excess 
in the process of physiological degeneration canses the 
peripheral layers to separate from each other, enabling 
the fluid to collect in the interspaces ; and the s 
fi-uid in its turn produces disturbances of natrition in thcj 
fibres, of which opacity is the evidence. Later on tlu 
various layers of the lone become dislocated, the fibre%9 
especially those of the cortical substance, become brokt 
sp into a molecular mass, and calcareous and fat^ 
deposits are formed. 

The cause for these lenticular changes has not I 
clearly made out. Deutschmann J detected albumen ii 
the urine in one-thiM of the cases esamined by him, t 
inferred that renal disease ia a frequent cause of oatara 

* Zor AnaUmiQ der Oeannden and EntDken Linse, 1SS3. 

+ 2Van». Ophtlial. Soc,, 1883, p. 79. 

J A. V. Graefei Archir, Vol. IXIII. part iii. p. 112. 



■while Michel* baa asserted that senile cataract ia a result 
of atheroma of the carotid, and conaeqiieiit interference 
with the blood-stream to the eye and the enpply of 
nutrient fiuid to the lens. Do Wecker does not accept 
either of these theories in their entirety. Chronic 
nephritis ia neuallj asuociated with changes in the walls of 
the email arteries and capillaries, and, when the carotid is 
the seat of considerable atheroma, it ia likely that the 
vessels of the uveal tract, although the ophthalmoscope 
may not reveal it, are similarly ailected. It may be, then, 
that degeneration of the intraocular blood-TesBele is the 
missing lint between nephritis and disease of the carotid 
on the one hand, and cataract on the other. 

Sijmiitome and Sigm. The degree of diBtnrbance of 
TJsioa caused by cataract depends on the position of the 
opacity, and on the stage of its progress. Striated 
opacities in the periphery of the lens give rise to little 
or no visnal trouble ; while a comparatively slight 
opacity in the nucleus incapacitates the patient for many 
porsnits, and this difBcalty is increased in bright light 
owing to contraction of the pupil. In the earliest stages 
the patients complain of fogginess of the atmosphere, 
floating spots before the eye, distortion of objects, and 
polyopia when very distant objects are looted at, one or 
more of these appearances being present in each case. 
With mature cataract vision ia rednoed to the count- 
ing of fingers at a few feet, or even to mere perception 
of light. 

The actual presence of lenticular opacity is to be 
ascertained by aid of the ophthalmoscope and focal 
' F. Horner's Festgabe (Ophlhai. Beitiiige), 1881. 



illuraiiiation. Those opacities which are situated i 
periphery of the lens in incipient cataract can be Ee 
the traasmitted light from the mirror as black pointed'B 
etriie. Too strong light should not be employed in 
examination, bo that the pnpil be not too much contracted) 
and in order that the rajs may be reflected back from thai 
opacities as completely as possible, which will euabls 
them to be more easily seen. A commencing nuclear'-B 
opacity may often be recognised in the same way, espe- , 
cially if the pupil be dilated, but focal illnmination of thf 
lens is more advantageous. Both methods, bowever^j 
should be combined. 

Care must be taken not to confound a highly sclerosed J 
senile lens for cataract. The former affords a smol^ ora 
mother-of-pearl reflection on focal illumination, wbich ia-J 
often very deceptive, but with the transmitted light the- 1 
lens is seen to be perfectly clear, and the vision will b&^ 
found normal, unless other causes for blindness be present. 

In adTaneed stages of the disease the opacities ocoopy-i 
ing a great portion of, or the entire lens, are easily recog- 
nised even by ordinary daylight, often giving a greyish 
appearance to the pupil. Inflammatory exudation in the 
area of the pupil would afford a somewhat similar appear- 
ance, but would be attended by other signs of the previoug- J 
inflammatory process, such as eynecbiEe, disorganisation. I 
of t 

All examinations as to the condition of the lens are J 
rendered easier and more conclusive if the pupil bft I 
previously dilated with atropine. The tension of the eye t 
shonld bo ascertained before atropine is instilled, lest J 
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The Consisteney of Senile Oataract varies much, and it 
is o£ some importance, in view of operatiTe measureg, to 
decide whether a cataract be hard or soft. The larger 
the nuclena and the finer the striie in the oortioal eub- 
Btance, the harder is the cat-aracfc. Soft cataracts have 
amall nnclei and broad glistening strite, are often pale 
grey in colonr and somewhat swollen, so as to pnah 
forward the iria and render the anterior chamber shallow. 
In some old cataracts which have nndergone degenera- 
tion the cortical portion hecomeB flnid, and the nucleus 
graviiateB to the most dependent part of the capsule, 
where, so long as the capsule remains tolerably normal > 
it may be seen by its yellowish reflection. This is termed 
Morgagnian cataract. 

In some caees the pupil maintains its blackness, 
owing to the very dark colour of the lens. This is- 
the 80 called black cataract, which, although causing 
great impairment of vision and requiring operation, 
is not really a cataractous condition, bat an exag- 
gerated example of the physical changes which the lens 
undergoes with advancing age ; namely, a drying up and 
hardening, and a yellowish or tawny discoloration. 

The Ripeness of u. Senile Cataract. By this is meant 
a condition in which the whole lens substance can be re- 
moved by operation (Forster). In a majority of the cases 
it coincides with complete opacity of the lens. The exist- 
ence, or otherwise, of this latter condition is ascertained 
by exanaining, with focal light, the cortical portion of the 
lenB. If this be not opaque up to the inner surface of 
the capsule, a clear interval will be present between the 
iria and the nucleus, a shadow of the iris will be thrown 



on the naclens at the side from irhich the light e 
and the cataract is proved to be inunatnre. If the whole 
cortical snbstance he opaqno, the thickneSB of the capsule 
alone will intervene between the pupillary margin and i 
the opacity. In addition to this examination with the J 
focal light, the pnpil should be dilated and the lens J 
examined by transmitted light from the ophthalmoscopio-J 
miiTor, when a completely opaqne cataract shonld permit I 
of no red reflection being obtained in any direction from the J 
fundus ocnli. 

Forster * points out that complete opacity does notil 
alwaj-s indicate maturity, for in some rips cataracts tha4 
iris shadow and red f nndus-refiection may etill be obtained, i 
while in some unripe cataracts neither can be seen. Accord- 
ing to this author cataracts which may be regarded as:| 
ripe are :— 

1. The great majority of cataracts which appear ripefl 
according to the two ordinary tests already named, and iit.fl 
which there are no sectors shining like mother-of-pearL I 
Snch cataracts are white, yellow, oi" jellowish-grey ; thej 
whiter they are, the thicker the cortical substance. 

2. Cataracts in which the lens consists wholly of a4 
large brownish.yellow nucleus, no cortex heing discover- 1 
able, or at most only a, very thin layer. Snch catar&ctsfl 
may show a considerable degree of semi-transparency,, I 
the pupil being more or less illuminable, and the irifti 
throwing a distinct shadow. They also allow a coneider-J 
able amount of vision. The only alteration which thef J 
undergo is that their biown colour becomes darker witll 
time. 

• Arrhivet of Ophlhalmoliyg, Vol, XI. 18S2, p. 3H. 
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3. Certain cataracts, of very slow development, with 
bright yellow or whitish and relatively small nnclei, 
and a thick layer of aemi- transparent cortex (Becker's 
NncleaT Cataract). In the course of years a thin siib- 
capBular layer grows opaque, but mnch of the cortei 
may remain clear, and the iris still cast a shadow ; the 
anterior surface does not exhibit sectors, and doea not 
glitter like mother-of-pearl. In this stage these cataracts 
escape from the capanle without leaving any cortical 



A cataract is immatnre, despite the a 
from the iris and the illnminable pnpil, if the cortex 
presents well-marked glittering sectors. The glitter of 
the different sectors varies with the angle of illnmination, 
BO that the surface appears faceted. Here there are thin 
transparent flakes as well as opaque flakes close beneath 
the capsule, and, if extraction be undertaken, tho former 
will almost certainly remain within the eye in spite of 
every eSort to remove them. A few months later the 
sectors lose their sharp contour, break down, and finally 
disappear. We can then depend upon the exit of the 
whole catai-act. 

The reason of the importanee of determining the 
fitafarity of a cataract is, that if its removal beattempted 
prior to that period, morsels of the cortical substance 
adhering to the capsule remain behind, and, being clear, 
are not noticed at the time of the operation, but, having 
meanwhile become opaque, they appear next day as 
grey masses filling np the pupil, and liable to produce 
disagreeable inflammatory reaotion (vide injra). 

Treatment. No external local applications nor internal 
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medicines are of any avail in the treatment o£ cata 
at any stage. Removal of the cataract from the eye b 
operation when it has reached maturity is its ultimatfl 
destiny, if the patient live to that period. 

The question whether when a patient first coflBults f 
surgeon tor defect of sight due to commencing catara 
it is expedient to inform him of tho nature of his diseas 
is a difficult one. Inasmuch as it is impossible to foni 
any idea of the length of time which may elapae befora 
the cataract will have become ripe, and as a long periot 
of useful vision may intervene between this first visit audi 
really impaired sight interfering with tho usual avoca- 
tions, it is as a rule better not to give the patient definite 
information concerning the state of his eye. The opposite 
mode of action entails in very many cases a long periodj 
of anxiety for the patient without any connterbalanoinj 
advantage ; for it cannot bo conceived how anxious B 
people become when informed that they have cata 
Of course the danger of this line of conduct is that t 
aurgoon may be blamed for ignorance or for want i 
candour, and doubtless each case must he dealt with foi 
itself. The late Mr. Critchett,* in cases of incipiei: 
lenticular opacity, abstained as much as possi 
using the word cataract, which carries with it so indeBOribi 
able a horror to the minds of many. 

In cases of incipient cataract, or in those, rather, 1 
have advanced somewhat beyond this stage, we 
find that vision is improved or made more pleasant 1 
the wearing of tinted glasses to moderate the liffbi 
With commencing cataract an emm.etropic eye i 
• OpUMlmie Review, Vol. I. p. 2*. 
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to become aligLtly myopio, and then low concave glasses 
for distant vision will be found of service. For reading, 
stenopieic glasses often give good results. Dilatation of 
the pupil with atropine is in many cases of the g^atest 
benefit, especially where the nucleus is much more 
opaque than the cortical portion ; but sometimes the 
difEusion of light resulting is most distressing to the 
patient, and greater impairment and confusion of vision 
is produced, and for this reason care in the prescription 
of atropine ia demanded. Patients with incipient or 
advancing cataract may be allowed to enjoy the sight 
they poaaesa with immunity, and the surgeon should give 
thorn hints as to the arrangement of light in their rooms, 
for their work, etc,, to enable them, to use their eyes to 
the best advantage. 

The tmly distressing period in the progress of cataract, 
when both eyes are affected, is that between the advent 
of such blindness as incapacitates the patient for reading 
or writing or making his own way about, and the ooonr- 
rence of complete maturity. This is often a lengthened 
time, it may be months or years. Fortonately in many 
instances one cataract becomes ripe while that in the 
other eye still admits of fair vision, and then no such 
trial may have to be gone through. 

In order to hasten the maturity of a cataract, puncture 
of its anterior capsule has been proposed and practised 
with success ; but has not been generally adopted, from 
the dread that it might set up iritis, and produce 
increased tension from excessive swelling of the cataract. 
Fbrster* effects artificial ripening by performing an 
• Arehinei of Ophthalmolo^/y, Vol. XI. No. 3, p. 348. 
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iridectomy, ■which can afterwiirds "be utilized for i 
extraction. This in itself often expedites the ripenin^J 
probahly by disturbing the arrangemeiit of the lem 
fibres when the aqueous hamour flows off, and Forater 
promotes the disturbance by gently rubbing or stroting 
the cornea immediately after the iridectomy with the 
blnnt angle of a strabismus hoolt. Soon after this a J 
rapid increase in the opacity is often noticed, bo that lal 
from four to eight weeks extraction can be undertaken.! 
The difficulty lies in the calculation of the pressure to botl 
applied ; for, if this be excessive, the zonula may easily b 
ruptured, with the reaalt of loss of vitreous when the'fl 
extraction comes to be performed. The best results arel 
obtained in cases of cataract with a film and Bomewha.i'fl 
opaqne nucleus, and where a certain amount of opaoitj*« 
already exists in the anterior cortical substance, 
operators have seen iritis to follow on the use of thie-l 
method. 

The question, whether one eye should be operated oaM 
nntil both are blind, is often asked by patients, i 
formerly it waa not the practice to do so. A patient witl 
one mature cataract and the other progreaaing towai 
maturity should have the ripe cataract removed. Hypei 
maturity is thus avoided, and also the stage of blindoeH 
above referred to. If there be a ripe cataract in one 
and not even incipient cataract in the other, it ia ui 
visable, as a rule, to operate ; for the eyes would be of b 
different refraction, that they could not be used togetbsAH 
and the patients would often be more confused ■ 
assisted by the degree of sight given to the operated eye. ] 

Complete Cataract of Young People. The spon-k 
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taneona occurrence of total cataract in the youthful lens 
ie of rare occurrence, and its pathogenesis still unknown. 

Treatment : Discission. 

Diabetic Cataract. This is a complete opacity of the 
crystalline lens occurring in diabetes and due to the 
disturbed nutrition. The cataract does not differ in 
appearance or consiatenoy from other cataract- according 
to the time of life of the patient. 

Treatment : The cases are favourable for extraction 



Complete Congenital CatEU-act. Children are some- 
times bom with crystalline lenses opa4ne in all their 
layers, while the other tissues of the eye are healthy. 
With congenital cataract defects of the choroid or retina 
are also sometimes present, and these are usually indi- 
cated by nystagmus. 

TTeatment : Discission. 

Central Lental Cataract. This is a congenital and 
usually non-progressiTe form. It is an opacity of the 
central or oldest lens fibres, while the peripheral layers 

Treatment : Discission, or iridectomy. 

Zoutdar or Lamellar Cataract. This is congenital, 
or forma in early infancy. In it the very centre of the 
lens is clear (Fig, 85), while around this is a cataractous 
layer or zone, and outside that again the 
peripheral layers are quite transparent. Most 
of these cases are non- progressive, but occa- 
sionally the whole lens does become opaque, 
and usually then there have been previously ^ ^'^' ""• 
some slight opacities in the otherwise clear cortical layers. 
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Treatment : DisciBsioo, or iridectomy. 
FOBterior Polar Cataract is a congenital ci 

scribed opacity at t!ie posterior pole of the lei 
rarely demands treatment, but if any be called for, dis- 
cission of tbe lens is probably tbo most snitable measare. 

Fuaiform or Spindle-Shape d Cataract is also con- 
genita!, and is rare. It consists in an axial opacity ex- 
tending from pole to pole, and may be combined with 
central or lamellar opacity. 

The Pathogene^ of the foregoing congenital cataracts, 
consists, probably, in some intra-uterine disturbance of 
nutrition, their varions forms depending upon the length 
of dnration of this distnrbance, and possibly also upon 
the period at which it takes place. Homer first pat 
forward the theory, that such an intra-nterine disturb- 
ance, occurring while the lens is in process of forma- 
tion, causes an opacity of the newest layers, but passes ofE 
again before the older central layers have become affected, 
while the succeeding layers are formed under restored 
normal influences, and that in this way zonular cataract 
comes about. This theory has gained strong support 
from an esperiment of Leber.* Mr. Hutchinson has 
pointed out the frequent association of lamellar cataract 
with imperfect development of the enamel of the teeth. 

The Treatment of central lenta! cataract and of zonular 
cataraot is similar, and consists in either discission or 
iridectomy. The latter is very decidedly to be preferred 
in those cases in which the central opacity is small, so 
that, on dilatation of the pnpil, the acutenoss of vision, 
with the aid of a stenopteic slit, is increased in a satia- 
• A. V. Qraefes .^rrfti', Vol. XSVI. i. p. 283. 




factory degree. Wlien the improvement is but alight, the 
breaking up of the lena ia indicated. The advantage of 
iridectomy over discission, when the former can be 
adopted, is, that no spectacles are afterwards required, 
and that the power of accommodation ia retained. 

Anterior Polar or PyrEimidal Cataract either con- 
genital or acquired. In the former case it lauBt be referred 
to some inflammatory disturbance about the third period 
of development of the lens. In both cases the mode of 
origin of the opacity is the same, whether it be paocti- 
form, flake-like, or pyramidal, namely, by contact of the 
lens with an inflamed cornea. In fcetal life this may occnr 
without any perforation of the cornea, as there is then no 
anterior chamber. After birth a perforating ulcer of the 
cornea is a necessary precursor of it, but the ulcer need 
not be central (p. 102). This contact with an inflamed 
and ulcerating cornea may lead to Bubcapaular cell-pro- 
liferation at that portion of the capsule which is exposed 
in the papillary area. So treatment ia required, as vision 
IB not affected. 

Total Secondary Cataract often enauea upon contact 
of the lens with the vascular tisanes of the eye (Becker), 
e.g., where false membranes have been produced by in- 
flammatory processes in the uveal tract, also in de- 
tachment of the retina, intraocular tumonr, absolute 
glaucoma, etc. The reason o£ this ia, that the lens im- 
bibes abnormal nutrient fluid from the tissues with which 
it ia in contact. Such cataracts rarely come within the 
range of treatment, as the diseases which give rise to 
them are usually destruotive of sight. When, oocaaionally, 
they can be dealt with, they should be extracted. 
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Capaulajr Cataract menus an opacity of tKe onterioj 
capsule, or of tlie capsular epitbelinin. It ia iiauaUj 
confined to the centre or anterior pole, and : 
freqnently seen in over-ripe senile cataracts, and in secont 
dary cataracts. 

Tramnatlc Cataract. Cataract results from 
injury wliicli opens the capsule of the lena. Those which 
moat coinnionly cause it are punctured wounda through 
the cornea; but blows (closed hand, soda-water cork,.! 
billiard cue, etc.) on the eye may rnptnre the capsnl^fl 
without any wound of the coata of the eyeball, 
many o£ these cases the lens undergoes absorption, as 
after discission, without causing any unpleasajit inflam- 
matory reaction, provided the eye lie kept under the 
influence of atropine, and strong light "be ezclndecL 
In other oasea iritis and secondary glat 



Opekations for Cataract. 

With regard to the State of Health of the Patient about 
to be operated on, it is desirable, as in every operatio 
tha,t it should bo good. Still, we have so often in thess d 
cases to deal with very old people, that we cannot iafl 
every instance require sound organs and robust ooo- 1 
stitntion ; and, as a matter of experience, I have 
found serious diseaae of the heart, lungs, and liTer^f 
even when they all existed in the same individual, any I 
impediment to a successful operation. Diabetes is n 
contra-indication, but Bright's Disease should be such. 

The State of the Eye itself should be carefully in- 
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veitigated prior to proposing or nndertaking an opera- 
tion for cataract. Alxivc all things it should be deter- 
mined that no intraocnlar complications are present, 
■which would nentralize the result of a successful opera- 
tion, such as detachment of the retina, disseminated 
choroiditis, atroptj of the optic nerve, etc, , The exami- 
nation of the eye in question before the lens has become 
opaque, if the surgeon have had that opportunity, will be 
the most reliable basis upon which to go ; and, for this 
reason, a careful note should he taken of the condition of the 
fundus in each case of incipient cataract. The examination 
of the fundus of the other eye, if its lens be clear, may help 
in determining the point, so far as those intraocular diseases 
are concerned which are apt to be binocular. Again, the 
condition of the anterior capsule of the lens should be 
observed, for a defined glistening white square patch, 
about 2 mm. broad, situated in the centre of the capsule, 
tells the tale of intraocular mischief. It cannot be con- 
fonnded with the more diffused striated and punctated 
capsular alterations due to over- ripeness. 

Finally, the functions of the eye should be esamined. 
In an uncomplicated cataract of the most opaque kind 
good perception of light should be present, so that the 
light of a candle some two metres distant may be distin- 
guished. In less dense cataracts fingers may be counted 
at 1 m. or 1*5 m. when full maturity has been attained. 
The field of vision must be examined bj means of the 
projection of light. A lighted candle held in different 
parts of the field should be recognised by the patient, 
who is required to point his finger in the direction of the 
light, ae it is moved rapidly from one part of the field to 
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another. This examination can also be made l^ means 
of the light reflected from the ophthalmoecopic mirror. 
If the pfttient fai! to project the light in any direction, a 
diseased condition in the corresponding part of the retina 
may be suspected. In cases of very old nncomplicated 
cataract the patients often project the light in some one 
direction, no matter where it come from. 

The snbjective sensation of light (phoaphene) pro- 
duced by pressure on the eyeball is also a valuable aid in 
thie diagnosis. The patient being directed to loot down- 
wards, the end of a blunt probe is pressed gently on the 
globe, through the upper eyelid, so that the phosphene 
may be made to appear in the lower part of the field ; 
if it cannot be produced, a complication in the lower part 
of the fnndna may be suspected. In the same way 
each part of the fundus can be examined. A certain 
amount of intelligence on the part of the patient is re- 
qnired for this test. 

By the foregoing moans most intraocular complications 
of a serious nataro can be detected, but there is at 
least one against which I know of no safeguard, namely, 
a small circamscribed spot of choroido-retinal degene- 
ration at the macula lutea (central senile choroiditis). 
After removal of cataract from an eye affected in thia 
way, the patient's vision is so muoh improved as to enable 
him to go about alone, but reading will still remain an 
impossibility for him. 

The Ooniea s?iould b» examined. Such corneal opacities 
as would serionsly compromise vision may contra-indi- 
cate the operation, but slighter opacities, diacernibla 
only with oblique illumination, would diminish the future 
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acuteneBB of visioii, and reqiiire a corresponding prog- 
Qosie to be given. 

The Condition of the Appendaget of the Eye, too, must 
, if Bstraction of cataract be proposed. Should 
there be any conjunctivitiB, blepharitis, or da^rnocjatitis, 
it ought to be cured or alleviated before the operation ia 
undertaken. Very succeHsfnl opei-ations may be per- 
formed in the presence of chronic dacruocystitis, or 
granular ophthalmia, but it ia in all respects wiser to 
reduce their activity to a minimum. 

Reclination is a method of treating senile cataract 
in use many years ago, but now quite abandoned in favour 
of the safer one of extraction. It consists in pasaiDg a 
needle through the Bclerotic and depressing the lens out 
of the pupillary area into the vitreous humour. If violent 
inflammatory reaction does not come on soon afterwards, 
the eye is almost invariably destroyed subsequently by 
chronic irido-cyc Litis. 

Eztraction of Cataract. Until about twenty years 
ago the Flap Extraction was that most in vogue. The 




inatrumenta required were a Beer's cataract knife (Fig. 86), 
and a cystotome (Fig. 87). The operation was performed 



either in the lower or upper half of the cornea. In i 
EormBr case (Fig. 88) the point of the knife ia entered at, o 




Fig. 88. 



1 mm. inside, the enter margin of the cornea and jn^ 
"beloTV its transverse meridian, and the blade, being hel4 
in a plane parallel to that of the iris, is carried aci 
anterior chamber to a point diEmetrically opposite iafl 
the inner corneal margin. By steady advance of t 
knife it is made to cnt its own way ont withont any fc 
and-fro motion, and thns a flap is formed of the lonsi 
half of the cornea. 

The cystotome ia then introduced into the ant«rion 
chamber, and the capsule opened by a few gentle 8trokefl,J 
care being taken, both in the introdncfcion and removal o^ 
the instrnment, that the iria be not enta,ngled in i' 

The cataract is delivered by directing the patient i 
look np, while the enrgeon gently draws the npper 1 
upwards and the lower lid downwards. The contractionB 
of the orbital mnaclea then force the lens ont thronghlB 
the pupil. Or, if muscular contraction be not sufBcienH 
for the pnrpoae, the surgeon may apply gentle preasui 
to the globe with the upper lid, while he causes thi 



wonnd to gape by pressure on the sclorotio with, the 
lower lid. 

The flap estractioa was only need for hard senile 
oataracta. Thie very elegant operation haB fallen into 
dianae, owing to the niany accidents liable to occur in its 
performance, and the great tendency to suppuration of 
the wound. 

Liiiear Extraction. The extraction through a linear 
incision in the cornea is applicable only to soft or fluid 
cataracts in parsons np to the age of twenty-five. The 
instmmentfl required are : — A spring lid elevator {Pig. 89), 




Pig. 89. 

nation forceps, a wide lance-shaped iridectomy knife 
(Pig. 90), a cystotome, and a Critchett's spoon (Pig. 91). 



The Hpeculum having been applied, a fold of con- 
junctiva close to the margin of the cornea and at the 



Pio. 91. 
inner end of the horizontal meridian of the latter is 
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seized with the fixation forceps (Fig. 92), and the eye , 
fised by it throughout the operation. The point of th& 
knife is now entered into the cornea in its horizontal 
meridian, ahont 4 mm. from its ont«r margin, and passed. 




into the anterior chamber. The blade of the knife is then 
laid in a plane parallel to that of the iris, and pnshed on 
until the corneal incision has attained a length of 6 or 
7 mm. The point of the knife being now laid close to the 
posterior surface of the cornea — in order that no injury 
may be done to the iris or lens, when the aqaeons humonr 
commences to flow ofE — the instrnment is very slowly 
withdrawn, bo that the aqueous humour may come away 
gradually, without causing prolapse of the iris. In with- 
drawing the knife it is well to enlarge the inner aspect of 
one or other end of the wound, by a suitable motion of 
the instmmont in that direction. 

The knife being now put aside, the cystotome is passed 
into the anterior chamber (Fig. 93) as far aa the opposite 
pupillary margin, care being taken, by keeping tbe sharp 
point of the instrument directed either up or down, not 
to entangle it in the wound or in the iris. The point is 
now turned directly on the anterior capsule, and, by 
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withdrawing the cjatotome towards tLe corneal incision, 
an opening in the capanle of the width of the pupil is 
produced. The cjatotome ia thea removed from the 
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anterior chamber, with the same precaations as on its 
entrance. 

The edge of the spoon is then placed on the outer lip 
of the corneal incision and the latter made to gape some- 
what, gentle pressure being at the same time applied to 
the inner aspect of the eye by the fixation forceps, and in 
this way the lens ia caused to be evacuated. When the 
pupil has become quite blact the operation ia concluded. 
If preasttre does not at first clear the pupil completely, the 
specnlnm should be removed, the eyelids closed, a com- 
press applied, and a few minutes allowed to elapse, in 
order that some aqueous humour may be secreted. A 
renewal of the efforts to clear the pupQ will probably 
now be successful, or, if not, another pause may be made, 
and then fresh attempts employed until the pupil is quite 
clear. It is unwise to insert the spoon into the eye to 
withdraw the fragments, and if some of these should be 
left behind, no ill results need necessarily follow, although 
iritis ia more apt to supervene than if the lens be 
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thoroughly eracsated. Fragments left behind 
absorbed. If there be a prolapee of the iris irhicb can&oC' 
be reposed, it must be abscised. 

Von GiBfife, Waldaa (Scbaft), and Critchett 

TOored, by increasing the size of the incieion, placing it 
in the comeo-solerotic margin, performing an iridectomy, 
and introducing a spoon for delivery of the cataract, t« 
make the linear extraction applicable to senile cataracts. 
The enccesses derived from these inodificationa were not, 
however, more satisfactoiy tlmn those obtained from the 
old fiap operation. But these experiments led von 
Graefe to the operation which is now very generally 
employ«d, and which ia called — 




The Periphekal Lineib BixRicnoN. 

The inatramenfa required are : — A wire i 
fixation forceps with spring catch, a v. Graefe's cataract -^ 
knife (Fig. 94), a curved iris forceps, an i 
Wecter's forceps- Bcissors (Fig. 95), a bent cyatotome, ft 
hard rubber spoon (Fig. 96), and a hard rubber or tortoise- 
shell spatula (Fig. 9?). 

Antis^tia Measure). The conjunctival sac ia washed 
out just before the operation with a 2 per cent, solution 
of carbolic acid, or with a saturated solution of boracic 
acid, the inBtruments are laid in a bath of the carbolio i 
BoIutioD until they come into use, and the morsels of J 
lint (not sponges) used to wipe the eye and wound daring 
the operation are kept in the same solution, 

AnxithettM are given for cataract extraction by many 
operators in England. In Germany they are very rarely 
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adtniniBtered. For my own part I never give them. Mw 
reasons for this are: — 1. The whole attention of tha] 
operator ehonld be concentrated on the operation, 
this can hardly be the caee if ho have the responsibility ■ 
of watching the eSect of the aniesthetic. 2, Chloro- 1 
form 13 the only available aniesthetic, for ether 
apt to canse vomiting, but the former is in such diarepnfce 
that one dare hardly use it. 3. An anesthetic is not 
needed, for the operation is not extremely painfnl, i 
prolonged, and a few encouraging words spoken to the.J 
patient during its progress are sufficient to induce hin 
maintain the necessary quiet. 4. An aneesthetic is posi- 
tively obstructive to the good performance of a cataract 
extraction, as all assistance on the part of the patient must 
be dispensed with. 5. The patient by moving his eyes inJ 
the direction desired enables the surgeon to avoid muchl 
dragging with the fixation forceps. 6. And finally, ' 
when the operation is ended, the testing of the vision is 
important for the Bafcisfaction both of patient and anrgeon, 
but cannot be gone throngh if an aneesthetic has been j 
administered. 

The Operation, The Bpecnlnm having been applied,^! 
the eye is steadied by seizing a fold of conjunctiva with'l 
its subconjunctival tissue dose to the lower margin o£l 
the cornea and opposite the centre of the latter. Thefl 
eye is now drawn gently downwards, the patient as 
ing (if not under an antesthetic) in the motion, 
point of the v. Graefe'a knife, its cutting edge being! 
directed upwards, ib then entered into thecomeo-sclerotiofl 
margin at a point (A in Pig. 98) about 15 mm. from ths| 
outer and upper corneal margin, and 2 mm. below i 
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level of the tangent which would paas through the 
highest point of the corneal margin. The blade is hold 
in 0. plane parallel to that of the iris, and is pushed on 
into the anterior chamber until its point reaches the 
point C, some 7 or 8 mm. of the blade being 
now in the anterior chamber. The handle . 
of the knife is then lowered so that the 
point of the blade is brought up to B, 
where it ia made to paas out through the '^^'^- " 
comeo- sclerotic margin, this counterpnnc- 
ture correiponding in position, with reference to the 
corneal margin, to the point of entrance A, The edge 
of the knife is now turned slightly forwards, and by- 
one or two sawing motions the incision A B is com- 
pleted in the corneo- sclerotic margin. The blade still lies 
under the conjunctiva, which is divided, the edge of the 
instmment being turned more forwards or even some what 
downwards, as it ia not desirable to have too large a con- 
junctival flap. 

The advantage of this incision lies in its periphara,! 
position, which ia almost in the plane of the crystalline 
lens, and consequently enables the cataract to be 
delivered without revolution on its axis. At a lftt«r 
period r. Graefe altered the incision, so that, puncture 
and counterpuncture lying as described, the centre of the 
inoision passed through the apes of the clear cornea, 
instead of through the comeo- sclei'otic margin. This, 
by making the incision more nearly a segment of a 
greater circle of a sphere, made it as linear as possible, 
and consequentLty its mailing adapted themselves more 
readily. 
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The incision proposed a few years ago bj de "Wecker, 
and employed now by many operators, amongst them the 
author, is generally known by the name of the Throo 
Millimetre Flap. 

"The point oE the knife is entered at the outer 
extremity of a horizontal line which wonld pass 3 mm. 
below the summit of the cornea. This line is easily 
found by placing the knife, which ia about 2 mm. broad, 
horizontally across the cornea, bo that a margin of clear 
corneal tissue 1 mm. broad may remain exposed between 
the knife and the summit of the cornea."* The incision, 
between puncture and counterpnncture, lies in the clear 
cornea at its very margin, as represented by the dotted 




Fig. 99. 



line in Fig. 09. This incision is no longer linear, but 
alightly curved. It is found however to adapt itself 
readily, and, being less peripheral than the T. Graefe in- 
cision, prolapse of the yitreous humour is not so apt to 

" Ohirnigie Oonlairo, L. Je Weoker, (>. 5i. 



take place, nor is prolapse of the angles of tlie coloboma 
(vide infra) bo diificnlt to control. 

TliQ second stage of the operation consists in an 
iridectomy. This, which ■was not part of the old flap 
extraction, is necessary or desirable here, because of the 
peripheral position of the wonnd, which would maike 
prolapse of the iris very liable to occnr ; and because the 
bmising of this part of the iria in delivery of the lens 
makes it apt to take on inflammation. The fixation of 
the eye haying been given over to the assistant, the 
iridectomy is perfonned by passing a curved forceps into 
the anterior chamber, seizing the iris at a point corre- 
sponding with the centre of the incision, drawing it 
out, and with the forceps -scissors excising a small centrSrl 
bit from it. The excision is done by making two snips 
in the iris, one at either side of and close to the forceps 
and reaching to the periphery of the iris, and then a 
third cut which joins these two at the base. It is quite 
unnecessary to excise a lurge portion of iris in the Three 
Millimetre Flap operation, although in v. Graefe'a 
original operation a portion of iris corresponding with 
the entire length of the wound used to be taken aw&y. 
A small coloboma allows of an easy delivery of the 
lens by doing away with the resistaiice of the sphinoter 
ii-idis, and its advantages over a wide iridectomy from 
optical and Ecsthetic points of view are obvious, It is, 
therefore, always my object to obtain the smallest possible 
coloboma. The procuring of a neat coloboma is much 
facilitated if, prior to the operation, the pupil has been 
contracted by the instillation of one or two drops of 
solution of sulphate of eserine, 
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The third stage of the operation is the c 
The operator takes the fixation forceps from his assiBtant, 
who then raieea the apecalum and eyelids slightly off 
the glohe, in order that no pressure may be exerted on 
tte latter during the remflinder of the operation. Tke 
snrgeon, passing tho cystotome into the anterior chamber, 
divides the anterior capsule of the lens by two inciBionSf 
each from the lower pupillary margin upwards, one 
directed outwards the other inwards, as far as the 
anterior surface of the lens can bo seen, while finally a, 
third incision is made along the upper periphery of th& 
lens. An extensive opening in the capsule ii of gi'eat 
importance, as otherwise difficulty in delivery of the lens 
may be experienced, and because a small opening renders 
the occurrence of secondary cataract more likely. In 
dividing the capsule it is important not to dig into the 
lens, as this, in the case of a hard cataract, is apt to 
dislocate it. A rather oblique application of the cysto- 
tome to the capsule is, for this reason, the beat. 

It should be borne in mind that tho cystotome often 
drags a tag of tho capsule into the corneal wound, where 
it lies until the end of the operation, and where, owing 
to ite transparency, it may easily pass unnoticed. Such 
a tag acts as a foreign body, and may subsequently form 
the starting point of severe inflammatory reaction. 

Cystotomea, or capsule forceps, have been invented by 

E. Mejer* and Forstert for tho purpose of taking away 

a lai^e portion of the anterior capsule, a method which 

Beeins fo have much in its favour, as obviating the danger 

* MaTuUmch d. AugenJieUkunde, p. 331. 

t Archiva of Ophthalmdagy, Vol. IX. p, 34i. 
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of capsnle in the wonnd, and as diminishing' the likeli- 
hood of aecondary cataract. 

Grayet o£ Lyons * and Knapp of New York + hare 
propoaed a method of opening the capsule termed peri- 
pheral division — i.e., they make only one opening in the 
capsule at the npper periphery of the lens with a very 
sharp "needle cyetotome," which is passed along the 
whole length of the corneal section, a wide iridectomy 
having been made for this pnrpose. The chief advan- 
tages claimed for this method are, safety from a tag of 
capsule in the wonnd, and safety from iritis caused by 
irritation from particles of lenticular snhBtance left 
behind after delivery of the lens. These, however, seem 
to me to be more than counterbalanced by the disadvan- 
tOigeo of the wide iridectomy, and of the secondary opera- 
tion on the capsule which ia necessary in a large propor- 
tion of the cases ; the more so, aa I have not seen iritis in 
any of my cases for a length of time, nnless as the resnlt 
of too early expoBnro of the patient to light and weather. 
The method has not been very extensively adopted. 

The fourth stage is delivery of the cataract. The eye 
ia drawn gently downwards, the patient being called on 
to assist in this motion by looking towards his feet, and 
the convex edge of the hard rubber spoon is placed just 
below the lower edge of the cornea, and gentle pressure 
exercised on this place, the pressure to be gradually in- 
creased until the upper mai^in of the lens presents in the 
wound, when, the same pressure being maintained, the 
spoon is advanced over the cornea in an upward direc- 

• GaiefM Hebdomadaire, 1S7E, No. 35. 

t AreUves of Opklhal. and Otology, Vol, VI p. 5*5, 
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tion, pnsliing tlie lens before it and oat throngli the 
wound. As Boon as the greatest diameter of the lena bas 
passed the wound, the pressnre of the spoon shonld at 
once be diminished, lest mptnre of the zonnla be cansad. 
The fixation forceps and epecnlnm are now removed from 
the eye, and a cold compress laid on it. 

The fifth stage consiata in freeing the pnpil of any 
cortical masses which may have been rnbbed off in the- 
paBB£^ of the lens through the wound, and in what ia 
called the " toilette " of the wonnd. The presence of 
cortical remains is recognized by the pupil not having 
become quite black, or by the vision not being such aa it 
ought to be (fingers counted at several feet). The use 
alKo of the oblique illumination for the detection of cor- 
tical fragments is very advantageous. If any fragments be 
present, the cold compress having lain on the eye for a few 
minutes to enable some aqueous humour to collect, the 
operator, facing the patient, raises the upper lid with the 
thumb of one hand, while with the first and second 
fingers of the other laid on the lower lid, light rotatory 
motions are made with the latter over the cornea so aa 
to collect the masses towards the pupil, and then a few 
rapid light motions upwards with the mai^n of the 
lid drive these masses towards and out of the wound. 

With an iris forceps the blood clots which may adhere 
to the wound are now removed, and the incision carefully 
aearched from end to end for any tag of capsule which 
may lie in it. By passing the forceps into the wound 
open, and closing it wlien in the wound several times 
along its whole length, any tag can be discovered. All 
this is aptly called the toilette of the wound. 
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Finally, the colobonaa has to be seen to. The peri- 
pheral portions of the iris correaponding to the ends of 
the wound are apt to have become prolapsed in the coarse 
of the operation, and to have displaced the angles of the 
coloboma npwards. If this be not corrected, the pro- 
lapsed portion of the iris heals in the wonnd, and causes 
a bulging there later on, the pupil gradually becoming 
drawn np towards the cicatriK. Hence, in every case, 
even where everything seema to be in order, it is impor- 
tant to pass the narrow spatula (rubber, tortoise- ah ell, or 
silver) into the anterior chamber, and to gently strote 
down each pillar of the coloboma aa far aa it can he 
brought. The previous instillation of esorine will cause 
the sphincter iridis to assist in producing the desired 
roanlt. 

The sight of the eye should then be tested by finger- 
counting, aa this affords the patient satisfaction, and lends 
him courage for the nest few days of strict quiet. 

Having secured the required advantage from the efEect 
of the eserine, a drop of atropine is put into the eye 
before applying the bandago, in order to do away with 
the myosia which might give a tendency to iritis. 

The dressing is now apphed. A piece of boracic lint, 
sufficiently lai^e to extend 5 inch beyond the orbital margin 
in every direction, is soaked in a four per cent, solution 
of boracic acid and laid on the eye. Pledgets of absorbent 
cotton wool, soaked in the same solution, are laid on this, 
the hollows at the inner canthns, etc., being carefully 
filled up, so that when the bandage is put on it may eiert 
equal pressure on every part of the eye. I apply three 
turns of a narrow flannel roller over the eye and round 
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the head, in the manner castomary in von Graefe't'fl 
clinique, but varioiia other, and equally good forms of I 
bandage are in nee. The pressure of the bandage need 1 
only be Bnfficient to keep the dressing firmly in its place. 
It is Dsnal to keep the imoperated eye closed by a light 
bandage, or bit of conrt plaator acroGS the lids. The 
dressing described becomes dry and forma a cake, which 
adheres to the lids and gives a good hermetic and antisep- 
tic protection. 

After- Progrese. The smarting of the wound gradually 
diminishes, until in four or five hoars it quite disappears, 
and from that time the patient has no unpleasant sensa- 
tion in the eye, except it may be some itching. When the 
healing process is normal, the first dressing is made in 
forty-eight hours, in a manner similar to that immediately 
after the opeiution, a drop of atropine being instilled, aa 
also at each successiye dressing, and a two per cent, solu- 
tion of carbolic acid used for washing the margins of the 
lids. The succeeding dressings are made, without anti- 
septics, every twenty-fonr hours. On the third day after 
the operation the patient may be allowed to sit up, the 
room being still kept dark, and on the fifth, or si^tth day 
the bandage may be loft aside permanently, and dark 
glasses worn in its place. In the coarse of a few days 
more the patient, having been gradually used to more 
light, may be allowed out of doors. 

Accidents during the Operation, The wound may be 
made too small. The delivery of the lens, conseqaently, 
may be so difficult that the margins of the wound are 
contused, and then suppuration is very apt to supervene. 
If the directions above given be cai-efully attended to, 
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ihe largest cataract may be extracted without difBoulty, 
but ehould tlie wotmd be made too small, it coa best be 
enlarged by tbe forceps scissors, or a blnnt-pointed knife 
made for the purpose. 

Hsemorrhage into the anterior chamber may take place. 
It may be from the iris, from, the comeo- sclerotic margin, 
or from the conjunctiva. Pressure with the spatula on 
the cornea, which causes the wound to gape, is often 
succeBsful in clearing the chamber of blood, which might 
interfere with accurate division of the capsule. Still, 
when this cannot be completely got rid of, the capsnlotomy 
may be performed with the esercise of greater care. 

Prolapse of the Vitreous Humour. This may be due 
to a too peripheral position of the wound, support being 
thus taken away from the zonula, and the danger of its 
occurrence was a disadvantage of the completely comeo- 
sclerotic wound practised at one time by von Graefe, 
The Three Millimetre Flap operation is less liable to be 
attended with loss of vitreous. This accident may also 
be caused by undaa pressure made on the eyeball by the 
speculum, fixation forceps, or spoon. It may be due to 
defective zonula with fluid vitreous humour. If the 
vitreous prolapses prior to delivery of the lens, the latter 
ftUls back into the eye, and can only be delivered by at 
■once drawing it out with a Critchett's, Taylor's, or other 
suitable vectis; and this may be regarded as one of the most 
serioufi accidents which can occur in the course of the 
operation. Loss of vitreous after delivery of the lena ifi 
leas serious, indeed, a considerable portion of the vitreous 
may then be lost without ill result to the eye. Still, it 
increases the traumatism, and renders inilammatory re- 
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action more liable to occur. Opacities in the posterior 
chamber of the eye are freqaentlj' an nltimate result of 
loss of vitreona. 

Irregularities hi the Process of Healing. If the pain 
should continue longer than the period above mentioned, 
it is well to quiet it bya hypodermic injection, of morphia 
in the temple of the same side, as otherwise it m.ight give 
rise to irritation which might lead on to inflammation. 

Suppuration of the Wound is a danger which lies 
between the twelfth and thirty-sixth hour after the 
operation, rarely either earlier or later, and is a very 
serious event. Its onset ia made known by severe pain 
of a continuons aching kind in and about the eye, and is 
thus easily diatingaished from the slight, short, stabbing 
pain with long intermissions, which some patients com- 
plain of, and which has no evil import. On removing the 
bandage the eye will bo found full of tears, and the wound 
covered with a layer of muco-pus, which can he removed 
with the forceps in one mass, while the aqueous humour 
and cornea may already present some opacity. In some 
hours more the corneal opsicity increases considerably, 

#the iris becomes distinctly inflamed, and the 
pupil filled vrith a mass of inflammatory exu- 
dation. The inflammatory process may romaiu 
Fig 100 oonflned to the wound and ii'is, and when, 
in the course of some weeks, it entirely anb- 
Bidea, it leaves the pupil drawn up towards the wound, so 
that an appearance as in Fig. 100 ia presented. Or, the 
inflammation may strike into the ciliary body and choroid, 
and produce purulent panophthalmitis with total destruc- 
tion of the eye. 
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To combat Buppuration of the wound the moat modem 
method is that suggested by Homer* and Abadie.t 
These surgeons, at the first onset of the inflammation, 
open up the wound from end to end with a spatula, 
evacuate the aqueous humour, and wash out the anterior 
chamber with injections of a saturated solntion of boracic 
acid, or a five per cent, solution of salicylic acid, while the 
conjunctival sac is irrigated with a similar solution, and 
these meaenres are repeated at intervals of eight to twelve 
hours. In severe cases Abadie cauterises the whole 
extent of the corneal wound with a galvano-cautery 
(platinum wire) at a white heat, a proceeding from which 
he has had very good results. Other measures, which 
have been employed to arrest the suppurative process, 
ai'e, a tight pressure bandage, warm fomentations, etc., 
but, as a matter of fact, these are of no benefit except in 
the very mildest cases. 

Iritis, apart from that in connection with suppuration of 
the wound, is most usually due to irritation from masses 
of cortical lens substance left behind. It may also be due 
to dragging from a tag of the iris being left in the wonnd, 
or to too early exposure to the daylight. Cortical maBses 
do not usually give rise to it for some days after the 
operation. It is ushered in with the usual symptoms of 
pain, and is generally of the plastic variety. If it 
extend to the ciliary body, sympathetic ophthalmitis may 
resolt. Its treatment consists in strict confinement to a, 
dark room, atropine, warm fomentations, and leeching. 
In these cases vision is liable to be damaged by 

* Trane. Ivternat. Med. CunyTttn, 18S1, Vol. III. p. 13. 
+ Annslei d'Ocidiatique, Vol. LXXXVIII. p. 143, 1882. 
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pnpillary esndatioii, which remains as a permanei 
opacity. 

Cygtoid Oieatrix of the wound ia sometimea 1 
especially at the eitremities. The cicatrii seems bulged 
fonrarde and aemifransparent, presenting the appeftrance 
of a vesicle, and eometimes attaining snch a size as to 
make the eye irritable. The cystoid appearance does 
not nsaally come on for some weeks after the operation. 
In most cases it is caused by a tag of iris which has been 
allowed to heal ia the wound. 

If small it need not be interfered with, but if large 
and causing irritation it is well to abscise a portion of 
its apex, and to apply a pressuro bandage for some days. 
In case cauterisation be employed, I ahoald prefer the 
galvano-cautery to nitrate of silver (mitigated) or other J 
caustic application. 

The great danger of such oystoid cicatrices is t 
purulent jrido- choroiditis may attack the eye. 

Extraction of Cataract in its Capsule. ThaM 
capsule of the lens being a source of much troublftB 
dnring the operation, and being liable to produce secon-B 
dary cataract, the desiro of many operators is to removm 
the lens in its capsule. This method has been chiB&^-a 
cuUivated by Pagenstecher of Wiesbaden. He plat 
the corneal wound below, and, having made a widafl 
iridectomy, passes a spoon behind the lens and draws it>l 
out enclosed in its capsule. Pagenstecher does not applyfl 
the method to every senile cataract, and his indicationaM 
are not very well defined. The coloboma below i 
serious disadvantage to the operation, as also the dangsTfl 
of prolapse of vitreous. But for these drawbacks, thel 
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method womld, beyond donbt, attain to the foremost rank 
amongst cataract operations. 

DiBcisaion meaus the tearing of the auterior 
capsule nith a needle, so as to give the aqaeous 
humour access to the lenticular fibres, which 
canaea them to swell and gradually to become 
soft and then to be absorbed. The larger the 
capsular opening the more freely is the aqueous 
broQght in contact with the lens, and the more 
rapid is its swelling. The rapidity of the swell- 
ing and absorption depend also on the coneistencti 
of the lens. The softer it is the more rapid is 
the process, which may require from a few weeks 
to many months. It is wise to make the first 
discission of moderate dimensions in order to 
test the irritability of the eye, espeoiaUy in 
adnlts. 

The instruments required are, a spring apecu- 
lom, a fixation forceps, and a Bowman's stop 
needle (Fig. 101). The shoulder on the latter 
instmment prevents its advance too far into the 
eye. The pupil is to be dilated with atropine. 

The speculum having been applied and the 
eye fixed at the inner margin of the cornea, the 
needle is passed perpendicularly through the 
cornea in its lower and outer quadraot and at a 
point corresponding to the margin of the dilated 
pupil. It is then advanced upwards to tho upper 
mai^in of the pupil (Fig. 102) where it is passed 
into the capsule, but not deeply into the lens, and a 
vertical incision eSected by withdrawing tho instra- 
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ment sligbtljr. If an Qstensire opening in the capsule 
be wiehed for, a Lonzontal iaciston can ba added to 
the vertical, by a corrcBponding motion of the needle. 
During these mancenvres the cornea at the point of 
punctnre mnat form the fnlcram for the motionB of the 
instrument. The instrnment ia then withdrawn and is 
followed by some aqneous hnmonr. Atropine is instilled 
and the bandage applied. The patient ia kept quiet in bed 
in a darkened room for a day, and then the bandage may 
be leftaway and dark spectacles worn. The iria is to be 




Fig. 102. 



kept well under the influence of atropine nntil the com- 
plete absorption of the lens. Repetition of the operation 
is called for, if the opening be so small as to admit of bat 
a very slow absorption of the lens, or if, as sometimes 
happens, the opening should become closed np. 

This method is applicable to all complete cRtaracts up to 
the twenty -fifth year of age, and to those lamellar cataracts 
in wljich the opacity approaches so close to the periphery 
of the lens that nothing can be gained by an iridectomy, 
and to secondary cataracts which are not too tough. 
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After the above age, the inoreaBing' harduBsa of the 
nucletiB luid the increasing irritability of the iris render 
the method an suitable. 

Discission is a safe procednre, when naed with the 
above indications and precautions. The danger chiefly 
to be feared is iritis from pressure on the iria of the 
swelling lens masses. When this occnra, or is threatened, 
removal of the cataract by a linear incision in the cornea 
should be at once performed. A safeguard against iritis 
may be had in a preliminary iridectomy (v. Graefe), and 
it ia perhaps well to do this in all cases over fifteen years 
of age, the discission following some weeks afterwards. 

Secondary Cataract and its Operation. The 
term secondary cataract usnally means a closure of the 
opening in the anterior capsale left after the removal of 
a cataractous lens, with sometimes a thickeuiag of the 
capsule, by which an impediment is offered to the rays 
of light in passing tbrongh the pnpil. The thickening 
may have pre-existed in the capsule, or it may be due 
to subsequent proliferation of the epithelial cells on the 
inner surface of the capsule. The term ia also used 
with reference to those cases in which no central opening 
has been made in the capsule (peripheral capsiilotomy), 
and where the latt«r causes imperfect vision. It is also 
used in those cases where an exudation in the pupil 
consequent upon iritis has occurred. Finally it is applied 
to the cases which Fig. lOO represents, where, after sup- 
puration of the wound with irido-oyclitis, the iris is 
dragged upwards and the pnpil consequently obliterated. 

The most simple form of secondary cataract occurs as 
a very fine cobweblike membrane extending over the 




whole area of the pupil, which can often only be dia- 
covered by careful examination with obliquo illnmina- 
tion. It may not appear nntil Bome months after the 
extraction, when the patient will complain of diminished 
acnteness of vision. It is a simple matter to make a rent 
io this delicate membrane with a disciesion needle. 

Where there are thick opacities in the capiule, or 
inflammatory exudation into the pnpil, with, probably, 
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adhesiona of tho iris to the pnpillaiy membrane, extrac- 
tion of the latter has been proposed and practised, bnt iff i 
associated with bo much danger, from the i 
dragging on the ciliary body and iris, that the proct 
is not often employed. 

Sir W, Bowman's Method with two needles is much I 
preferable. He passes the point of a discission needle I 
through the inner quadrant of the comea and into th* 
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centre of the opacity {Fig. 103), and then, with the other 
hand, a Becond needle through the outer qnadrant of the 
cornea and into the membrane close beside the first needle. 
The points of the needles are now separated from each 
other by approximation of their handles, and a hole made 
in the membrane ; a very small opening, if quite clear, 
being sufficient to establish good vision. 

Dr. Noyes' Method,'^ A Graefe'a cataract knife is 
entered in the horizontal diameter of the cornea at its 
temporal margin, and a connterpuncture made in the 
same diameter at the inner corneal margin, The point is 
now withdrawn into the anterior chamber and made to 
puncture the secondary cataract, and then reraoved from 
the eye. Two blunt-pointed hooka are then entered into 
the anterior chamber, one through each corneal puncture, 
■ and the point of each passed through the opening in the 
membrane made with the knife. By traction on the 
hooks this opening is enlarged without any dragging on 
the iris or ciliary body. 

Jridotomy, For the cases as in Fig. 100, where the iris 
forms a complete and tightly stretched curtain across the 
pupil, iridectomy is the operation which readily suggests 
itself. In very few cases, however, does it give a satis- 
factory result, owing to the inflammatory products which 
lie behind the iris, and which close up any artificial pnpil 
by their proliferation, set going by the dragging of the 
iris with the forceps. Repeated iridectomies may finitlly 
produce a clear pupil, but iridotomy is a better operation 
in these cases. There are several modes of performing the 
latter, the best being that of de Wecker. Making an inci- 
* iJiKMci of the Ei/e. LoDdon, 1882, p. 251. 
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sioii in the cornea about 3 mm. long and the same distance 
removed from its inner nuwgin, and peqtendicnlar to it« | 
horizontal diameter, the closed blades — one of whicli h 
a sharp point — of de Wecker'a force pa-acisaors are passed 
into tbo anterior chamber. The blades are then opened, 
and the sharp point of one of them is forced through the 
stretched iris and some 3 or 4 mm. behind it. By now 
closing the blades the tightened iris fibres are cnt across, 
and on their retraction a central clear pupil is formed in 
the iris and retro-iritic tisane. 

Dislocationof the Crystalline Lens, This may be 
congenital and due to arrested development of the 
zonula of Zinn, or it may be the result of diaeaee, such as 
anterior sclero-choroiditis, or it may be caused by a blow 
or other trauma. 

The dislocation may be partial or complete. In the | 
former case it is often so slight as to be discoverable only I 
when the pupil ia widely dilated, the margin of the Ions 
becoming then visible as a black line in some one direc- 
tion by aid of the ophthalmoscope. Or, the displacement 
may be so great as to bring the margin of the lens 
across the centre of the nndilated pupil, in which case 
one part of the eye will be highly hypermetropic, while 
in another part it will be myopic. Complete dislocation 
may take place into the anterior chamber, into the 
vitreocB humour, and under tho conjunctiva, the sclerotic 
having been ruptured. 

The symptoms in partial dislocation are those of loss 
of power of accommodation and monocular double vision. 
Iridodonesis (shaking of the iris) is present as a rule, in 
consequence of the loss of support provided by the 
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lens. In complete dialocation the symptoms atq those of 
aphakia ; i.e., extreme hjpermetropia, and want of power 
of acoommctdation. 

Treatment. In partial dislocation it is rarely that any 
treatment can be of serrice. The preaerihing of 
spectacles suited to the fanlty refraction ib indicated. In 
complete dislocation of tho lens into the anterior chamber 
its extraction is usnully required, oapecially if it cause 
Bymptoms of irritation. Dislocation into the vitreons 
Lumonr ia generally unattended by irritation ; but when 
the latter arises, removal of the lens by aid of a spoon 
through a peripheral incision has to be attempted. 

Aphakia, or Absence of the Crystalline Lens. 
The condition of the emmetropic eye after the lemoval of 
a cataract is one of high hypermetropia, and the power of 
accommodation is wanting. Consequently, in order that 
the eye may liaye the best possible sight for distant objects, 
a higb convex glass has to be experimentally found to 
Bait it. 

The degree of vision varies considerably in different 
cases ; frequently V ^ I ia obtained, but V ^ -^ may be 
regarded as a satisfactory result, and even lower degrees, 
which enable the patient to find his way about with 
comfort, are classed as successful operations. For read- 
ing, writing, etc., at about 25 cm., a still higher convex 
glass must be provided. If the correcting lens for distant 
vision be + 10 D, its power for vision at 25 cm. must be 
increased by the lens which would represent the ampli- 
tude of accommodation from infinite distance up to 
25 cm. This lens is 4 D (because Vs^ = 4). therefore 
+ 14 D is tho lens required. With these two lenses 
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most patients are satisfied. For distinct vision at middle 
distances thej learn to vary the power of tlie lenses bj 
moving them a little closer to, or farther from the eye ; 
but, if necessary, a lens can be prescribed for distinct vision 
at any desired distance. In a large nnmberof cases, after 
cataract operations, the best vision is not obtained nntil 
existing astigmatism is corrected. High d^rees of 
astigmatism are often present after cataract operations, 
in eyes which previonsly were free from it. This may be 
dne to astigmatism of the cornea having been formerly 
compensated by an opposite form of astigmatism of the 
lens, or it may be the resnlt of cicatricial contraction of 
the corneal wound. 
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DISEASES OF THE VITREOUS HUMOUR. 



Purulent Inflammation of the Vitreous Humour 

(to whicli imfortnnately the Tiame psendo-glioma is boiob- 
times applied) occurs only as the reaiilt of perforating 
injuries, or of the lodgement of a foreign tody, or as an 
extension of a purulent process from the choroid. 

Ophlhahnoseopicall!/, a, purulent deposit in the vitreouB 
humour gives a yellowish reflexion. It is to be die- 
tinguished from a somewhat similar appearance in 
glioma of the retina by the history, by ita early complica- 
tion with more or less severe iritis, by the very frequent 
retraction of the periphery of the iris, and by the 
diminished tension of the eye, while the lobnlated appear- 
ance is not so usual as in glioma. Again, in glioma the 
vitreous humour remains clear, while in this condition 
it is bazy. 

The condition, if at first confined to the vitreoos 
humour, soon extends to the surrounding tissues, ajid 
usually leads to panophthalmitis and complete destruc- 
tion of tho eye. 

Inflammatory Afl'ections of the Vitreous Humour, 
other than the partdent form, are, for the most part, the 
consequence of diseases of the choroid, ciliary body, or 
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retina, and display themselves as opacities of varioua 
kinds. ThoBe are either cells derived from the primarily 
diseased tissue, or they are secondary changes (connectiTe 
tisane development) the resnlt of this cellular invaision. 

The chief Varieties of Vitreous Humour OpaciHes are ; 
— 1. TLe Dust-like Opacity so characteristic of sypliiUtie 
disease of the retina and choroid. It may occupy the 
entire vitreous humour, but is frequently confined to the 
region of the ciliary body, or to that of the posterior 
layers of the vitreous humour. 2. Flakes and threads. 
These are formed with chronic affections of the choroid 
or ciliaiy body, and may bo the result also of hsemor- 
rhaf^s into the vitreous humour. They invade every 
portion of the humour. 3. Membranous opacities, -which 
are rare, and are probably the result either of estenHive 
hiomorrhagio extravasations or of choroidal exudations. 

Hiemorrhages into the vitreous humour are not nn- 
e the result of diseases of the retina and 
choroid, which are accompanied by hemorrhages in those 
memhranes. Most of the alterations occurring in the 
vitreous humour are attended with or give rise to fluidity 
of it. 

The Diagjwsis of opacities in the vitreous humour is 
e with the ophthalmoscopic mirror and a not very 
bright light, or with the plane mirror. If a very bright 
light and a concave mirror be employed, the finer 
opacities will not be readily seen. The pupil being illu- 
minated, the patient is dii'ected to look rapidly in different 
directions, when the opacities will be seen to float ooroas 
the area of the pupil as they are thrown from one side of 
the eye to the other. 
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The ophthalmoBCope does not alwajB detect changes in 
the choroid or retina where there are opacities in the 
Titreoua, and in manj such caBee we are led to the belief 
that the diseases in these membranes are too fine to be 
seen with the ophthalmoscope, or that they are situated 
in the region of the ciliary body which is ont of view. 

Vision is affected by opacities in the vitreous hnmonr 
in proportion to their density, and to the extent to whicli 
the vitreous humour is occapied by them. The patients 
often observe them aa floating positive scotomata in 
their field of vision. These " entoptic appearances " are 
caused by the shadows of the opacities thrown on the 

The Prognosis depends on the cause of the opacities. 
Small hffimorrht^c extravaaationa in young people are 
readily absorbed. The dust-like opacity of specific 
retinitis ia also favourable for absorption, while extensive 
htemorrhages in older people, and the " flake and thread " 
opacities, frequently remain as permanent obstructions. 
Moreover, by ahrinting, many of the more organized 
opacities give rise to detachment of the retina from the 
choroid, and consequent blindQCsa. 

Treatment consists, above all, in that for the esciting 
cause. Heurteloup's artificial leech, or dry cupping on 
the temple are most useful, and in many caaes, soon after 
their application a marked cleai'ing up of the vitreous is 
apparent. Pilocarpine hypodermic ally ia worthy of trial. 
In one case v. Graefe operated on mentbraneous opacities 
by tearing them with a needle, and with a Bucoessfal 
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term applied to thoBe motes which people frequently s 
floating before their eyes, but which do not interfere with 
the acuteneaa of Tisioii, nor can the ophthalmoscope 
detect opacities in the vitreoita humour, or other intra- 
pcnlar disease. They are moat apparent when a bright 
BTirfaJie is looked at, such as a white wall or the field of 
a microscope. Monches volantes have no clinical im- 
portance. Those annoyed with them ahonld be strongly 
recommended not to look for them, as in that case others 
are very apt to become visible. They depend probably 
upon minute imperfections in the strnctnre of the vitreous 
hnmonr. 

Fluidity of the Vitreous Humonr (Synchyais) 
is not rare. It can only be diagnosed with certainty when 
the humonr contains floating opacities. Low toDsion of 
the eyeball does not always indicate fl.nidity of the 
vitreous, although soft eyeballs nearly always contain 
flnid vitreons hnmonr. Trembling of the iris is also no 
sign of flnid vitreous, but merely indicates that the iris 
is not supported in the normal way by the crystalline 
lens. Defective zonula of Zinn, however, is often caused 
by, or is a concomitant of fluid vitreous, and, causing 
displacement of the leng, would allow of trembling of the 
iris. The causes of sjnchysia are choroiditis, staphyloma 
of the choroid and sclei-otic, and it also occurs as a 
senile change. 

Synchyaia Seintillans is a fluid condition of the 
vitreous humour, with chloreatearine and tyrosine crystals 
held in suspension in it. The ophthalmoscopic appear* 
ances are very beautiful, resembling a shower of golden 
rain. A satisfactory explanation for the occurrence of 
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these crystals in this position has not yet been given. 
They nsaally occur in old people, and seldom cause any 
marked deterioration of yision. 

Fluidity of the vitreons humonr is not, per se, a condi- 
tion of Bsrious import, unless the eje come to be the 
subject of an operation involving an incision in the 
comeo- sclerotic coat, when it renders prolapse of the 
vitreous more liable to take place. 

Foreign BodieB in the Vitreous Humour, One of 
the most common accidents to the eye is perforation of 
the sclerotic by small foreign bodies (shot, morsels of 
iron, stone, or glass), which then lodge in the vitreous 
humour. It is sometimes not easy to say, in cases where 
the ophthalmoscope fails us owing to extravasation of 
blood, etc., whether the foreign body be in the eye, or 
whether it may merely have punctured the sclerotic and 
fallen to the ground. If it be a small foreign body, 
and it have flown against the eye with force, the proba- 
bilities are that it has lodged in the eye. If the case 
be brought immediately or soon after the accident, and 
there be no intraocular hremorrhage to obscure our view, 
the foreign body may frequently be detected with the 
ophthalmoscope in the vitreous humour as a dark or 
glittering body, according to its natnre. Or, if it cannot 
be seen, an opaque streak through the vitreous humour, 
one end of which corresponds with the sclerotic wound, 
may indicate the track taken by a foreign body. If 
the foreign body has perforated the cornea and reached 
the vitreous humour through the circumlental space, a 
counter- opening will be found in the iris. Focal illumi- 
nation with dilated pupil will often help us to discover a 
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foreign body Bituated in tho anterior portion of the 
vitreous hnmonr. 

Small foreign bodies in tho vitreoua hvtmonr sometimea 
become encapsnled after a time in a layer of connective 
tiBsne, and remain dormant in the eye without giving 
rise to further mischief. This event is rare, and should 
not be calculated on in our treatment of sach cases. As 
a rule, foreign bodies in the vitreous humour soon produce 
violent inflammatory reaction, and form one of the surest 
sources of sympathetic ophthalmitis. It is consequently 
of the utmost importance to remove them from the eye, 
if possible ; or, carefully to watch tho eye, and at any mga 
of serious inflammatory reaction to remove the eyeball. 

Semoval of the Foreign Bodi/Bhou\i alwaysbe attempted, 
when, being neither steel nor iron, it is visible within the 
eye, so that its position can be determined with the 
ophthalmoscope or focal illumination. The introduction 
of the magnet for the removal of fragments of the two 
metals named has made it unnecessary that they should 
in every case he visible. Atoms of glass, copper, stone, 
etc., can only be removed throngh an incision in the 
sclerotic, which is either an enlargement of the opening 
made by the foreign body, or is a special one at a point 
more nearly corresponding to its actual position in the eye. 
This incision should lie between two recti muscles. Pro- 
lapse of the vitreous is then produced by pressure on the 
eyeball, and the foreign body evacuated. Or, a forceps is 
passed in through the opening, and while the foreign body 
is kept in view with the ophthalmoscope it is seized and 
drawn out. The first of these methods should only be 
tried when the foreign body is sitaat«d in the periphery 
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of tte vitreous and towards the equator of the eye, where 
the opening for its exit can he maide in its immediBite 
neighbonrhood ; hut the proceeding is often attended 
with disappointment, much vitreous being lost while the 
foreign body remains in the eye. The second plan is 
also nnsatiefactoiy ; as, loss of vitreous occurring, the 
cornea becomes flaccid and the view of the foreign body 
soon obscured. A forehead mirror, such as that pro- 
posed by J. E. Adams," would be the most convenient 
instrument iu these cases. These procedures are so 
seldom attended with success, that it is well to obtain the 
patient's consent for immediate enucleation, should the 
foreign body not be extracted. 

The magnet, thanks to the efforts of M'Keown, of 
Belfa8t,t has of late years come into use for the removal 
of fragments of steel and iron from the interior of the 
eye, and especially from the vitreous humour. Electro- 
magnets are those now employed for this purpose, and 
the instruments of Hirschberg,J and of Simoon Siiell,§ 
are the most suitable. The figure on the next page repre- 
sents Mr. Snell's instrument in two-thirds ita actual 
size. It is a core of soft iron, around which is placed a 
coil of infinlated copper wire, the whole enclosed in an 
ebonite case. To one end of the inatrument are attached 
the screws to receive the battery connections. At the 
other extremity the core projects just beyond the ebonite 
jacket, and is tapped, and into it screws the needle. 

• Tram. Ophlhal. Soc. a/ l/ie United Sinffdom, Vol. HI. p. 2»6. 
+ Brit. Msd. Journal, 1874, Vol. I, p. 80O, and elaswliero. 
t CentraUilaU/lirpTak. A agenheUkande, 1S79, p. 330. 
5 Tlie Electromagnd, fcc. LoDdon, 1883. 
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Needles of Tarions kinds or shapes can be adjusted to the 
magnet according to the case to be dealt with. The 
battery used is a quart bichromate element. A needle 
being passed through the sclerotic opening ie advanced 
towards the foreign body, when the latter adheres to it 
and is drawn towards the wound. Much care is required 
in drawing it through the opening Jeet it be rubbed off 
the needle in its passage. A foreepa is generaUy nsed 
at this part of the proceeding, either to dilate the wound 
or to seize the foreign bndy and extract it. 




The magnet may also be used for determining the 
presence of a fragment of steel or iron in the vitreous, if, 
on hringing it close to the eye, motions are imparted to 
the fragment. T. R. Pooley* made some very elegant 
experiments for aaeertaining the presence of a piece 
of steel in the eye, baaed on the principle that if a 
fixed magnet attracts a movable piece of steel a fixed 
piece of steel ivill attract a movable magnet. He 
magnetised a sewing needle, and suspended it by a fibre 
of silk attached to its centre, and on bringing it near ao 
eye which contained an atom of steel the needle wonld 
• Archives for Ophlhalmologi/, 1880, y. 219. 
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dip towards the foreign body. Or, if he magnetised the 
foreign body by passing a galTanic current through, the 
eye, the motion of the Bnspended magnet was even mote 
decided. 

CystioerouB in the Vitreous Humour is not of rare 
occnrrence in some parts of Germany, but there have been 
but one or two each cases observed in tbe British Isles. 

Poreiatent Hyaloid Artery. In intra-uterine life 
the hyaloid artery is a prolongation of the central artery 
of the retina, and runs from the papilla to the posterior 
surface of the cryatalline lens. It completely disappears 
prior to birth, except in those rare cases where it rem.ains 
as an opaqne string, which may stretch the whole way 
froni papilla to lens, or extend only part of the way. It 
is thrown into wave-lite motions by the motions of the 



Detachment of the Vitreous Humour flrom the 

Retina is nearly always the result of injuries, such aa 
cataract extractions and other perforating wounds ; either 
from loss of vitreous, or aa the result of ahrinlting of the 
degenerated vitreous. la uniajured eyes, too, it occurs 
in connection with high degrees of myopia, and with 
anterior staphyloma, occasionally also from extravasation 
of serous, purulent, or hEemorrhagic fluids, or from 
neoplastic growths between the vitreous and retina. In 
all these connections it is not so much an object of 
separate clinical diagnosis as of pathological interest ; 
indeed, its ophthalmoscopic appearances have not been 
defined. Moreover, it rarely is the direct cause of blind- 
ness. I have* I'ecordcd a case in which detachment 

■ Trans. Ophtkal. Sue. 1882, p. 41. 
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of tte vitreous was the chief l^oo in the eye, and was 
the cause of blindness, the vision being rednced to 
perception of light. The detachment had probably been 
brought about by hfemorrhage in the anterior part of 
the vitreous from the cUiarj body. It lay (5"ig. 105) 
y behind the lens, and in contact with it, and 




Fic. 105. 



presented the appearance of a greyish opacity, much like 
a detached retina but for the absence of retinal veBsela. 
Suspicion of an intraocular tumour existing, the eye waa 
removed. The vitreous lay against the ciliary body and 
lens, while the vitreous chamber was filled with seroua 
fluid and the retina was in its normal position. In the 
retina towards the ora serrata were a few minute 
htemorrhages. 



3i: 



CHAPTER XVIII. 
DISEASES OF THE RETINA. 

Purulent Retinitis is observed as the result of 
septic embolism of tbe retinal arteries in septicsemia 
after surgical operations, etc., and very frequently in 
cases of metria. In an early stage tbe ophthalmoscope 
shows a number of small hsemorrhages in the retina with 
general cloudiness of the retinal tissues, while the actual 
embolisms (usually multiple) may not be visible. The 
inflammation makes rapid progress, soon destroying sight 
and extending to the choroid, iris, and vitreous humour, 
until finally panophthalmitis is reached. The retina is 
sometimes alone the primary seat of the embolic attack, 
and sometimes the choroid also is involved. The embolisms 
are often little more than masses of micrococci. 

The retina becomes secondarily implicated in many 
purulent processes which commence in other parts of the 
eye. 

Hsemorrhagic Retinitis. In this affection the retina 
contains a number of small hasmorrhages. They occur 
chiefly between the fibres of the inner layer, and con- 
sequently present a flame-like appearance as seen with 
the ophthalmoscope. Any which lie in the outer layers 
are more apt to be round or irregular in shape. In 
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addition to the hsemorrhageB, there is diffuse opacity of 
the retina, and Bometimes white spots of degeneration. 
The papilla is often much Bwollen, and the retinal veina 
distended and tortuous, while the arteries are small | hut 
these appearances, as well as the number of the hssmor- 
rhages, vary much in difEerent cases. When there are 
but few hfemorrhages, they are situated in the neighbour- 
hood of the papiOa and macula lutea. The appearances . 
occasionally resemble those of albuminuric retinitis, but 
in the latter, as a rule, the proportion of white spots to 
hfemorrhages is greater than in this affection. 

Causes. The affection is found moat commonly in 
connection with cardiac disease, e.g., valvular insufficiency 
and hypertrophy of the left ventricle ; or, with diseases 
of the vascular Bystem, e.g., atheroma, and aneurysma 
of the large vessels. Where it is due to disease of the 
coats of the arteries, the ophthalmoscope will occafiionally 
reveal an arterial branch altered to the appearance of a 
white thread ; but usnally the degenerative change does 
not interfere with the transparency of the vascular coats. 
In the majority of cases dependent on cardiac or vascular 
disease, the retinal affection is monocular. This, and the 
frequently sudden onset of the retinitis, leads Leber* to 
think, that some second factor for its occurrence exists, 
probably multiple embolisms of the small branches of the 
central artery. Suppression of menstmation or other 
wonted discharge bas been observed as a cause of hfemoF- 
rhagic retinitis. 

A peculiar form of htemorrhagic retinitis is sometimes 
with secondary syphilis. In addition to the 
• Oraefe and Samisch's Randbuth, Bd. V, p. B70, 



■usual opacity of the retina in syphilitic retinitis (vide 
infra), a portion of the retina ia covered with nnmbera of 
sHiall round hajmorrhages lying in the different layers of 
the retina, while a connective tissue development ia occa- 
Bionally found in the nerve fibre layer, in the form of 
white BtriiB along the coarse of the blood-vessels. 

The distnrbanca of vision is considerable, especially if 
the neighbourhood of the macola lutea be much in. 
volved. 

The Prognosis is had in severe cases, relapses being fre- 
quent, while the nltimate tendency is towards atrophy of 
the retina and papilla. In very mild cases recovery may 
come about. 

The Treatment must be chiefly espectative, or directed, 
at most, towards procuring rest for the general system, or 
for the organ primarily at fault. Dry cupping ou the 
temple, hot foot baths, and iodide of potassium internally 
may be employed. 

Apoplexy of the Retina. This differs from the last 
described diseaso, in that the hmmorrhages are found in 
a retina free from other diseased appearances, especially 
no retinitis. 

With the ophthalmoscope, the extravasations of blood 
appear as red or almost black spots of various sizes and 
shapes. Their number and position in the fundus are 
also variable. They may be in any layer of the retina, 
and may sometimes burst into the vitreous humour, and 
sometimes become estravasated between the retina and 
choroid. 

Vision is interfered with according to the position and 
extent of the hiEmorrhagea. Wherever an apoplexy bo 
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sitnatfld, tbo function of the retina at that place !s bub- 
pended ; and if it he at tho macula Intea, central vision 
■will he aeriouslj impaired ; but the scotoma produced by 
an apoplesy at the periphery of the fundus may paaa un- 
noticed by the patient. 

The apopleaies are absorbed in the coni'se of weeks 
or months, becoming paler and smaller, often leaving 
after them, choroidal changea, or greyish spots dependent 
on degeneration of the retina, and in some extreme cases 
atrophy of the retina may result. Glaucoma conies on as 
conaecntive to retinal apopleiies in some instances. It is 
then known as haimorrhagic glaucoma, and is an almost 
iDcurable form of the disease. 

Occasionally, absorption of the haamorrhages is accom- 
panied by complete restoration of vision, but usually the 
scotomata remain. Recurrences of the hiemorrhagea are- 
very common. 

Causes, fietinal apoplexies are most common in ad- 
vanced life, with atheroma of the bloodvessels, and are 
then valuable as a warning of possibly impending cere- 
tral mischief. Other causes are ; — Hypertrophy of the 
left ventricle. Suppression or irregularity of menstrna- 
tion, or at the climacteric period. The sudden reduction 
of tension of the eyeball after iridectomy for glaucoma. 
The gouty diatheeiH (Hutchinson). Progressive perni- 
cious ansemia, or antemia from loss of blood (hEematemeais, 
etc.), or from eshausting diseases. In connection with 
this latter cause of retinal apoplexy, Stephen Mackenzie 
* that when the corpuscular richness of 
the hlood falls below fifty per cent., whatever the cause of 

* Trans. Opkilial. Soc, 13 Dec. 18S3. 
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the tendency to retinal htemoirhage is 
present. 

In yonng people of both seiea, from the fonrteenth to 
the twentieth year of age, large retinal apoplexies are not 
rare, and it ie difficnlt to assign a cause for them. Some 
of the anbjecta are weak or anromic, but many of them 
are in perfect health. Neither Eales* nor Niedent have 
found these apoplexies in young women, but this does not 
conform with the experience of others. 

Prognoeis. Despite frequent recurrences, many of these 
cases recover perfectly ; in others glaucoma cornea on ; or, 
the htemorrhage, having invaded the vitreous humour, 
may give rise to dense permanent opacity in it, followed, 
perhaps, by detachment of the retina. 

Treatment. Active raoasures are of little use. Cold 
compresses at first, with a pressure bandage, and dry 
cupping to the temple may be employed. The general 
state of the patient must be attended to, and uo violent 
niaBOular efforts permitted. 

Retinitis Albomiuurica occurs as a complication 
in many cases both of acute and chronic nephritis, and in 
the albuminuria of pregnancy. It is most common with 
the granular kidney, but may attend any chronic form of 
B right's Disease. 

The defect of vision in the chronic form, although 
often an early or even the first symptom, is never asso- 
ciated with an early stage of the kidney disease, but with 
a late stage of it, and with dilated left ventricle. Both 
eyes are affected, vision is much lowered, and even per- 

• Ophtkalmic Seview, 1882, p. 41. 
+ Berickt d. Ophtkal. Qtaeiladi. 1SS2. 
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ception of light may be warLting ; but tlie bliodnesB is nob 
alwaja all due to oi^anio changes in x,he retina, beingf 
often largely the result of urfemia. 

OphthalvwsGopic Appearances. These are ; — Venooa 
hyperemia and smelling of the papilla and of the retina 
in its neighbourhood ; hajmorrbages on the papilla and in 
the nerve fibre layer of the retina ; and round, or irregu- 
larly shaped white spots in the retina, arranged in a aone 
around the papilla, some three papilla diameters from it ; 
these changes taking place in the order in which I have 
enumerated them. The hyperemia and engorgement of 
the veins, often very great, become less as the white spots 
are more developed, N ear the macula lutea no very 
coarse changes nsually occur, hnt fine whit« dote are 
found, with a star-like arrangement converging towards 
the macula. The deforce in which all these difEerent 
changes are present varies in different cases, no one of 
them being pathognomonic of the kidney afiection, but 
rather the grouping of the whole picture being sugges- 
tive. Sometimes the papillitis is so intense as to aimnlate 
that formerly known as " congestion papilla " in cases of 
intracranial tumour, while the white spots are sometimes 
BO developed as to become conSncnt, and to form one 
large white plaque. Again, the papillitis, or white spots, 
or both, may bo but slightly marked. The number and 
size of the hicmorrhagea are also liable to great variation. 
Detachment of the retina has been observed in a few 
cases,* and in some the htemorrbagea burst into the 
vitreous humour. Occasionally, if the general disease 
remain stationary, or improve, or recover, the retinal 
* C. U. FitigariJd, Train. OpIiUial. Sop. 1881, p. 68. 
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i may improve or disappear, and leave tlie retina 
with normal appearancea and fnnctiotis ; or, the swelling, 
liypenemia, white spots, and LfemorrhageB maj give place 
to optic atrophy, with diminution in size of the arteries, 
and pigmentary alterations in the retica. 

Some of the white spots are caused by fatty degansra- 
tion of the outer layers of the retina (the retinal vessels 
passing over them), others by hypertrophy of the nerve 
fibre layer (the retinal vessels hidden by them). The 
fine dots abont the macnla latea are the resalt of fatty 
degeneration of the inner ends of Miiller's fibres. 

The connection between the renal and retinal aSeotiona 
ia not known with certainty, but the theory that the 
latter is due to chronic uraamia is probably correct. 

Retinal Affections in Diabetes. There is no one 
■condition of the retina characteristic of diabetes, 
although undoubtedly retinal affections occasionally do 
complicate it in an advanced stage. Small retinal 
lijemorrhagea with fine changes abont the macula Intea, 
somewhat similar to the star-like appearance in Bright's 
Disease, form perhaps the most common appearances. In 
other cases retinal hfemorrbages alone are found, and in 
others htemorrhagic retinitis, while, again, the so-called 
typical appearances of Bright's Disease may be presented. 
There are often opaoities of hiemorrhagic origin in the 
vitreous humour, and iritis may come on. Leber lays 
down the rule, that, in all cases of retinal hEsmorrhages, 
and of retinitis hcemorrhagica, the urine should be 
examined for sugar. 

Retinitis LencEemica. In not more than one-third 
or one-fourth (Leber) of the cases of leucocythemia does 



a retinal affection occur, and it is not always of the same-^ 
tjpe. It may consist in a alight diffiuao retinitis accom- 
panied by some extravasation of pale blood, while th^ 
bloodvessels are also pale, the veins being much distended 
and the arteries small, and the choroid of an orange- 
yellow colour. Or, it may resemble rather a case of 
ordinaiy htemorrhagic retinitis, 

Tlie appearances inost characterisHo of the affection 
are :— Slight opacity of the retina, especially along the 
vessels ; the papilla pale, with indistinct margins; small 
hfflmorrhages ; round white elevated spots up to 2 mm. in 
diameter, with a htemorrhagic halo, situated by preference 
towards the periphery of the fundus and at the macula 
lutea, but not at all, or only in very severe cases, in the 
zone between the macula and the equator of the eye. 
These white spots consist of estravasatione of leucBBmio 
blood, the result, Leber thinks, of diapedesis. 

Vieion may be but little aSected if the macula lutea be 
fairly free. Hfflmorrhage into the vitreous humour may 
cause oompleto blindness. 

Syphilitie Retinitis (or Choroido-Retinitis). Inherited 
or acquired constitutional syphilis is liable to indace a. 
form of chronic diffuse retinitis. In the acquired disease 
it is a later secondary sympt^im, coming on between the 
sixth and eighteenth month, often only in one eye. 

With the Ophthalmoscope a light opacity of the retina is- 
eeen extending from the papilla some distance into the 
retina, and very gradually disappearing towards the 
equator of the eye. The papilla is but slightly hyper- 
ajmic, while its margins are indistinct, like those of the 
moon seen through a light cloud, The artery is not 
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generally altered, and the vein but slightly i 
Opacities in the vitreoue humour are not imconmioii. 
They may be membranoouB or thread-like, bnt a diffuse 
dust-like opacity filling the whole vitreons humour is 
almost pathognomonic of a syphilitic taint, and may 
create much difficulty io the opLfhalmoscopic diagnoaia 
of the retinal aSecfcion.. 

DisBeminated choroidal changes in the form of amaJl 
jellotvish spots with pigmentary deposit are very fre- 
quent, especially towards the equator of the eye. Many 
observers, indeed, hold that the whole prooeaa is primarily 
in the choroid, and that the retina is only secondarily 
affected. Fine whitish dots and pigmentary changes 
often occur about the macula latea. 

Vision jn&j be but slightly affected, but in the advanced 
stages it is usually much lowered. Central or peripheral 
scotomata, or concentric defects of the field, are found. 
The scotomata are often positive ; i.e., they can be seen 
by the patient as dark spots in the field. Tfight-blindnesa 
is a constant symptom. The patients sometimes com- 
plain of sparks or lights, which seem to dance before 
their eyes, and occasionally also of a diminution in the 
size (micropsia) of objects, or of a distortion (metamor- 
phopsia) of their outlines. The micropsia is believed to 
be due to a separation from each other of the elements of 
the layer of rods and cones by subretinal exudation. 
The image of an object then comes in reiation with 
fewer of these elements, and, hence, the mental impression 
is that of a smaller object than is conveyed by the image 
formed in the sound eye, or on a sonnd part of the same 
retina. 
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The. PTogTBss of the Disease is very slow and is liabla 
to relapses. In the late stages eit-ensivo pigmentary 
degeneration of the retina may come on, or disseminated 
choroiditis. Bnt, if the cases come nnder sni table 
treatment in an early stage, a cure may often ba 



Treatment. The only remedy which is of real valne is 
mercury, and that in an early stage. It should be used 
in a protracted conrao of some weeks by innncfcion, com- 
bined at discretion with small doses of calomel intemaDy, 
If mercurial ization be effected, it should not go further 
than a very slight stomatitis. Pilocai'pine hypodermically, 
Turkish baths, and the artificial leech at the temple may 
be employed as adjuncts to the treatment. When the 
mercurial course has been completed, iodide of potMsinm 
should be proscribed as an after-treatment. 

Ketinitis Pigmentoaa is rather a degenerative than 
an inflammatory affection of the retina. It is estremely 
chronic in its progress, coming on in childhood a3id often 
resulting in complete blindness in advanced life. 

Vision is mnch affected, but the symptom most com- 
plained of is night-blindness (nyctalopia). The field 
1 becomes gradually contracted, until only a very 
. small central portion remains, so that, although the 
patient may still be able to read, he cannot find his way 
alone, a function for which the eccentric parts of the 
field are the most important. Finally, the last remaining 
central region becomes blind. 

The Ophthalmoscopic Appearances consist in a pigmen- 
tation of the nerve fibre layer of the retina, wbicb 
commences in the periphery, and in the course of years 
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ftdvanoea towards tte macula Intea. The pigment is 
arrano^d in stellate spots, of wluch. the processes inter- 
commnnicate, so thai the appearance retsinds one of the 
Harei'sian system of bone. Pigment is also deposited 
along the course of many of the vessels, hiding them from 
view. The degree of pigmentation varies much, and in 
some cases is quite absent, and the diagnosis then has to 
depend npon the other appearances, and on the symptonas. 
The papilla is of a greyish- yellow colonr, never white, 
and the vessels are very small. 

The choroid is sonietimes slightly affected, irregularity 
in its pigmentation being observable. 

The pigment in the retina is believed to wander into 
it from the pigment- epithelium layer. The other patho- 
logical changes in the retina consist in hyporplasy of its 
connective tissue elements, and thickening of the walls 
of the vessels at the expense of their lumen. 

Retinitis pigmentosa often affects more than one 
member of a family, the patients being frequently 
defective in intelligence, or deaf and dumb. Many of 
these are the offspring of marriages of consanguinity, 
and in others an inherited syphilitic taint is present, 
while in others no canso can be assigned. 

Treatment is of little use. At best one may stimulate, 
the torpid retina by hypodermic injections of strychnia, 
or with the continuous current. The latter means has 
found an advocate in Dr. Gunn," and I have seen several 
oases much benefited by it for a time. 

Retinitis Punctata Albescens (Mooren), Retinitis 
Centralis Punctata et Striata (Hirschberg). A few 

• Ophlhal. Ilosp. Rep. Vnl. X. p. 161. 
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cases of this peculiar affection have been described.* These 
have occurred in middle-aged or elderly people whose 
general health was good, or, if disordered, was not similarly 
so in any two cases. The defect of vision may come on 
rapidly, or may be gi-adunlly developed In the conrse of 
many years. It consists in a lowering of the central 
vision with positive or relative scotoma, or both maybe 
present ; but the eccentric field remains intact. 

The ophthalmoscope discovers great numbers of minute 
white glistening dots and fine white strife in the retina, 
chiefly between the papilla and macula, A retinal 
htemorrhage was noted in one case, and in only one was 
slight papillitis present. The affection ia probably of 
inflammatory origin. 

Treatment consisted in Heurteloup's leech, iodide of 
potfifisium, protection of the eyes, and care of the gSneral 
health. Cure took place in one case, while in no instance 
did serlons blindness come on. 

Development of Connective Tissue in the Retina. 
Extensive white strice are sometimes seen in the retina, 
which may conceal the vessels and papilla, and which are 
the result of hsemorrhagea according to Leber, and of an 
inflammatory process according to Mann. HicraorrhageH 
in the retina and vitreous humour are generally present 
at some period. Vision is often but slightly affected, 
bnt the danger of recurrent intraocular hEemorrhages 
renders the ultimate prognosis bad as a rule. 

Treatment. Heurteloup's leech. Jodide of potaseinm 
or perchloride of mercury. Protection spectacles. 

* Mooreu. Filnf Luelnn Opjilhalinalogiicher Wirkiamldl, p. 218 ; 
HirBcbbtrg. Ccntra/hliM /. prak. Augenhei/kuiide, 1882, p, 330. 
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Detachment of the Retina, Tie retina becoineB 
detached from the choroid by effusion of fluid, nsually 
serum. In a general way the term is not employed 
when only a, solid neoplasm lies between retina and 
choroid. 

If the media be clear and the detached portion exten 
eive the diagnosis is not difficult. 

The Ophtlialmoscope shows a, greyish refleK from a 
position in front of the fnnins ocnli, and to the surface 
from which the rcfles is obtained a wave-like motion is 
imparted when the eyeball is moved. Over tliis greyish 
surface the retinal vessels run. They seem black, not 
red, in consequence of absorption of the transmitted 
light, and are hidden from view here and there in the 
folds of the detached retina. 

The detachment may commence in any portion of the 
fundus, bnt, owing to gravitation of the fluid, it nlti- 
mately settles in the lower half of the fundus, and, hence, 
this is the most common place to find it, the part first 
detached having become replaced. The diagnosis is more 
difficult if there be but little fluid behind the retina, or, if 
there be opacities in the vitreous humour. 

Vuion is affected according to the position and extent 
of the detachment. Central vision may be quite normal 
if the macula lutea and its immediate neighbourhood are 
intact. The patients complain of seeing objects distorted, 
of a black veil which seems to hang over the eight, and 
of black floating spots before the eye (opacities in the 
vitreous humour). These symptoms often come on 
suddenly in an eye which has hitbei'to had good sight. 

The field of vision on examination will show & defect 
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oorreHponding to the position of the detachment. Thus, 
if the latter be below, the defect will be in the tipper part 
of the field. If the detachment be fresh (retina not yet 
undergone secondary changes), and the quantity of sab- 
retinal fluid not groat, the defect may only amount to an 
indiatinctneaa of vision; but, later on, when infiltration 
and connective tisBue degeneration of the detached part 
come about, fingers may not be counted at the same 
place. The phosphenes" of the detached portion ate 
wanting. 

Should the detachment become complete, little more 
than power of perception of light may be present. Total 
detachment is followed by cataract, and often by iritis, 
and phthisis bulbi. The detachment may remain stationary 
and not extend to the whole fundus, or the fluid may 
even become absorbed, and the retina return to its normal 
position. Such a happy result, however, is moat rare. 

Causes. Probably the most common cause is progres- 
sive myopia (p. 3i), but it is still uncertain what the con- 
necting link here is ; whether, with progressive posterior 
staphyloma, there is a tendency to serous exudation from 
the inner surface of the choroid ; or whether, the detach' 
ment is simply a mechanical result of the lengthening at 
the globe. 

* FhospheQe is the BnbjectiTe seiiBition of light iiipeiienceil wIibie 
tbe ejeball ia preeaed npoQ. For clinical purjioaai it 'm beet tested 
bj gflntla preunre witb a blant point (h»d of a bodkin, or large- 
aiied ptoba) applied to the eyeball tlitoogh the ojeliJ. The phoaphene 
of aa; reginn h tested by applying preuuro at the opposite tide of 
tbe globe : tbma, it in a bealtliy eye tlic indiiidnal look down, and 
pressore be applied to the upper part of the globe thmagh the eye- 
lid, tbe phoiphene will be seSQ app«amig below, but if there be a 
detschmsnt of the letini [a that place no phosphene in Eeea. 
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Blows upon the eye may produce detachment of the 
retina, the exuded fluid being serous or bloody. Punc- 
tured wounds of the sclerotic, also, in the cottrse of 
healing, by reason of contraction of the cicatris dragging 
on the retina. Disease of the vitreous humouF causing 
Bhrinking of it may result in detached retina, the latt«r 
being drawn away from the choroid. Intraocular 
tumours, especially those situated in the posterior seg- 
ments of the fundus, usually give rise to detachment in an 
early stage of their growth, and the complication renders 
their dio^osis more difficult (p. 221), 

Leber* has found that a perforation in the detached 
portion is very common ; and inclines to the view, that it 
precedes the oocnirence of the detachment, and ia caused 
by traction of the shrinking diseased vitreous, which 
then, pressing through the opening, separates the retina 
from the choroid. 

Treatment. Evacuation of the snbretinalfluid by puncture 
of the sclerotic was first proposed by Sicbel, and has lately 
been cultivated by de Wecker. He uses an instrument 
like a broad needle with a sharp point and two blant 
edges, which ia enterad through the sclerotic and choroid 
at a point corresponding to the position of the detachment, 
but not so deeply as to reach the retina, lost thereby it 
be further displaced. The instrument is then given a 
quarter of a rotation to make the wound gape, and admit 
of the flowing oS of the fluid. If possible, a position 
near the equator of the globe, and between two recti 
muscles, should be selected for the operation. Moreover, 
the incision shotild lie parallel to the direction, of the 

* BericM d. Ophthal. GeselUck. 1892, p. 18. 
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orbital mnsclea, ao that the choroidal Tesaela may bo 
injured as litUe as poaeible. A firm bandage is applied, 
and the patient tept in bed for eight or ten days. 

The dorsal position in bed, with a pressure bEuidaga on 
the eye, maintained for from fonr to sis weeks, h&e pro- 
duced reposition of the detachment in some cases. The 
method is most trying to the patient. 

Pilocarpine used hypodermically has been praised by 
some as a mode of treatment. Perhaps a combination of 
all those methods might be useful, along with dry cup- 
ping on the temple. 

Formerly an active antiphlogistic treatment used to be 
employed, with the object of obtaining absorption of the 



The fact that partial cure occasionally taies place 
spontaneously, by bursting of the retina and extravasa- 
tion of the fluid into the vitreous humour, led von Graefe 
to puncture the detachment from the inside, by entering 
a double-edged needle 10 mm, behind the temporal 
mai^in of the cornea into the vitreous humour, and 
■dividing the detachment by pressure of the edge of the 
needle against it. Other methods, which need not be 
described, have been proposed for the cure of this condi- 

The Progr^osis of every case of detached retina is bad, 
spontaneous cine being extremely rare, and the treatment 
of the dise-ase remaining one of the weakest points of 
ophthalmic therapeutics. Moreover, both eyes are apt to 
be affected one after the other. The cures by any one or 
any combination of the above methods of treatment are 
few and far between, and when, sometimes, the subrotinal 



CHiP. Kvm.] mSITASES OF TEE BETINA. 33* 



flnid is got rid of, and the retina retunxa to its place, 
there is still the danger of a recnnencs of the detach- 
ment. The most favonrable cases are those due to 
choroiditis, the most unfavourable those due to posterior 
staphyloma. 

Embolism of the Central Artery of tlie Retina. 
Sudden or very rapid blindness, beginning at the peri- 
phery of the field, nnd advancing towards the centre, is 
the only symptom esperienced by the patient. 

Immediately after the attack. The OphthahiioscopB shows 
a marked pallor. of the papilla, while the artery and its 
branches are empty of blood, resembling fine white 
threads, and the veins are diminished in size at the 
papilla, bat increase somewhat towards the periphery. 
PresBui'e on the eyeball prodnces no pulsation nor change 
in calibre of the vessels. Usually on the following day 
the central region of the retina feegins to asanme a 
greyish-white opaque appearance, consequent on. disturb- 
ance of nutrition, in the midst of which the macula Intea 
is seen as a purple-red spot. The little blood contained 
in the veaBols may soon bo seen divided into short 
columns with colourless interspaces, and these move along 
the vessels with a slow jerky motion. Minute htemor- 
rhages often occur, most commonly between the macala 
and the papilla. 

The peculiar appearance of the macala lutea is not due 
to hemorrhage. According to Liebreich it is merely a 
contrast efEect, the red colonr of the choroid shining 
through where no nerve fibre layer is present. Leber 
suggests that the colonr is dne to the retinal pnrple. 

The infiltration of the retina passes away in a few 
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weeks, and also the peculiar appearance of tha macola 
latea, while atrophy of the retina and papilla usually 
supervene. 

Emholiam of a branch of the central artery has been 
ohaerved. In these casea the infiltration and the defect of 
vision are confined to the part of the retina supplied by 
the emboiized branch. 

Proijnasis. "Vision may improve for a time, but, when 
atrophy commences, it falls back again, and, finally, power 
of perception of light is lost. Cases of embolism, of a 
branch are more likely to recover. 

Causes. Endocarditis ; mitral disease ; atheroma of the 
large arteries of the body; aneurism of the aorta; preg'- 
nanoy ; Bright's disease. But it is said also to occnr in 
healthy persons without any discoverable cauBe, 

Treatment. Repeated paracentesis of the anterior 
chamber has been tried, and also iridectomy, with the 
object of reducing the tension, and in this way promxiting 
a collateral flow of blood, by means of the only ascertained 
(Leber) communication a between the retinal and choroidal 
vascular Byetema ; namely, at the entrance of the optic 
nerve.* These attempts have been unsuccessful. 

* Gowen [Manual of Medieal OphthaliaoKop'j, p. 31) is of opiDion 
tbit there ara other anastomoses between these sygtems, prDbablj by 
sonDectioa with Vae lODg oiliar; arteries. Acoordiag to NetUeship 
{Ophihdl. Horp. Rep. Vol. IX. p. 161, and olaewhere) a cilio-retiiia] 
veBuI, artery or vein, passing from the choraid or scIeroUc at the 
papilla to the region of the macnla latea, is nut an usaonunon Tasonlar 
anomaly ; and Benson has published a. caB9 [Ofhthal. Uotp. Rtp. 
VoL X. p. 33(i) in I'hich the presence of snch on artery aeemed to 
have a favourable inflnenoe for the progress of the caae, good central 
lisioD being recovered, although tlia field remained conMntrioolly oon- 
traoted. 



-CHAP.XTOi,] DI8HA8E8 OF THE BETINA. 335 



Two cases are pablisbed, one by Wood- White * and 
another by Eales,-|- in whicli the circnlafcion, which pro- 
bahly was not completely impeded by the embolus, was 
restored, and good vision regained, the recovery being 
probably due, as sug^sted by Wood- White, to the mani- 
pulations of tiie eyeball made in each case for the purpose 
of observing the efEect of pressure on the vessels. So long 
as the pressure was maintained, a column of blood was 
being stored up behind the embolus, and on removal of 
the pressure rushed forwards against the impediment, 
carrying it into some more remote vessel, or into the 
general vascular system. In fresh cases, massage of the 
eyeball suitably applied would therefore always be worth 
the trial. 

Thrombosis of the Betinal Artery. Blocking of 
the arteiy may occur Bpontaneously from thrombosis, 
due to failure of the heart's action and slowing of the 
arterial flow, the result of cardiac disease, spasm of the 
blood-vessels, disease of the walls of the vessels, or 
alteratioBS in the quantity and amount of blood-t 

The Ophthalmoscopic Siijns are in all respects similar to 
those of embolism. 

Treatment. When transient attacks of blindness are 
complained of, it is important to overhaul the patient's 
general state, pjii to correct, so far as possible, any cou- 
ditioB which might he the cause of feeble circulation. 
When the true attack comes on, manipulation of the 

* OpMhal. Rev. 1882, p. iS. 

t Ophihal. Rev. 1882, p. 139. 

t See Mr. Ptieatly Smith's admirable artiale in Jan. and Fob. New. 
Ophihal. Bev. 1884, on BeSez Amblyopia and TbrombniB of the Eetio&l 
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eyeball applied immediately, or paracenteBiH of the 
anterior chamber, might prove of use. 

Glioma of the Retina. This is a malignant growth 
which is fonnd almost exclusively in young children, 
and may even be congenital. Owing to the ago of the 
patients, the incipient stages of the disease are seldom 
observed, for they are nnattended by pain or inflam- 
niation. 

It commences as email white disseminated swellings in 
the retina, usuallj in one or other o£ the granular layers, 
more rarely in the nerve fibre layer. The retina is apt to 
become detached at an early period, but there are excep- 
tions to this, especially when the disease starts from the 
nerve fibre layer. In the early stages there is no iritis, 
cyclitis, or opacity of the vitreona humour, and the iria- 
periphery is not retracted ; points which especially enable 
ua to distinguish it from psendo-glioma (uide Purulent 
Infiammation of the Vitreous Hnmonr, Chap. XV II. p. 307). 
Secondary glaucoma finally comes on. The optic nerve 
may become involved at an early period, but, sooner or 
later, it invariably does so, leading then to gUoma of the 
brain. When the tumour has filled the eyeball, it burstB 
outwards, naually at the corneo -sclerotic margin, and 
then grows more rapidly and often to an immense size, as 
a fungus hfflmatodca. The orbital tissues become in- 
volved, and even the bony walls of the orbit, whilo 
secondary growths in other organs, more especially the 
liver, are not rare. 

Treatvient. The only hope of saving the patient's life 
lies in enncleation at an early stage, or before the optio 
nerve becomes diseased. It is important, in removing tho 
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eyeball, to divide the uerre as far back as poBsible, and, if 
tlie orbital tissues be already diseased, to remove all 
aaspioioas portions of them. 

Blinding of the Retina by Direct Sunlight. This 
is eBpeciaily likely to occur on the occasion of solar 
eclipses, by observation with unprotected eye. 

Immediately after the exposure, tho patients complaia 
of a dark op semi-blind spot in the centre of the field of 
vision, a positive scotoma which may even be absolute, 
and which interferes with vision in proportion to the 
length of the exposure. 

The Ophthalmoscope shows a small bright white spot 
at the fovea centralis, surrounded by a blood-red ring, 
which shades off into the normal colour. When the 
cases are not severe, improvement in vision takes place, 
but complete recovery is not common. 

Czerny, and also Deutschmann,* showed, that concentra- 
tion of the direct rays of the sun on the rabbit's retina 
gives rise to coagulation of the retinal albumen, vascular 
reaction, diapedesia of blood corpuscles, and pigmentary 
diatiirbanceB ; and it is probable, that the changes in the 
human retina produced by exposure to direct sunlight are 
of similar nature. 

This accident is not to be confused with snow- 
blindness. 

Treatment Hypodermic injections of strychnia, the 
constant current, and dry cupping on the temple afford 
the best chances for promoting the cure. Dark protection 
spectacles should be worn. 

■ A. V. Graefe'i Archit, Bd. XXYIII. p. 211. 
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CHAPTER XIX. 



DISEASES OF THE OPTIC NERVE. 

Optic Neuritis, also t-enned Papillitis. The Oph- 
thalmoscopic Appearances of inflamination of the optic 
nerva vary a good dea] with tie intensitj of the process. 
Commott to every caae is hypenemia and swelling of 
the papilla, with hazjoess (" woolly " appearance) of 
its margins, and increase in the aiae of the central Tein, 
while the central artery remains o£ normal dimensions 
or is contraotei- The swelling and haziness extend but 
a short distance into the surrounding retina, and the- 
distension of the vein is also not continued to the 
periphery of the fundus. In alight eases these appear- 
ances may barely eiceed the normal, while in ei- 
treme instances the papilla is swollen to a great siae 
and assumes quite a mushroom shape, the Teins are 
enormonsly distended and tortuous, and the arteries 
contracted so as to be barely visible. Greyish striie also 
extend from, the papilla into the surrounding retina, soma 
flame-shaped hiemorrhages are present on or near the 
papiUa, and, occasionally, white spots in the retina, and a 
stellate arrangement of small white dots about the 
macula Intea produce an appearance which cannot be 
distinguished from albuminuric retinitis. This estreme 
form of papillitis is still often termed Congestion Papilla 
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(Choked Disc, Stauangs-papilla), althougli the theory 
which originally suggested the term has been abandoned. 

The Vieton, even in cases where the ophthaJmoscopic 
Bigus are highly developed, is often but little below the 
normal, while in other, and possibly less well marked 
cases, it is reduced to perception of light, or even that 
may be wanting. These remarkable diiferences in the 
degree of blindness depend, probably, on the extent to 
which the nervons elements of the inflamed part are 
pressed on, or altered. 

Patholo^aally, the changes in the papilla consist in 
venous hypewemia, cedema, hypertrophy of the nerve 
fibres, infiltration of lymph cells, and development of 
connective tissue. Inflammatory changes, although leas 
pronounced, are also present in the trnnk of the nerve 
and its sheaths. 

Oaiises. Inflammation of the optic nerve is most com- 
monly fonnd in connection with coarse encephalic disease. 

Cerebral Tnmonrs (including syphilomata, cysts, and 
abscesse.s,) in particular are the most common cause, and 
are, moreover, nsnally present, when the papillitis is of an 
intenBe kind (congestion -papilla). A very small tumour 
situated anywhere* in the brain is capable of producing 
optic nenritis, although unattended by meningitis. 

Tubercnlar Meningitis is the nest most common cause. 
N^on-tuberonlar moain^tis occasionally gives rise to optic 
neuritis, and sometimes, also, cerebro-spinal meningitis 



* Hnghlings Jackson {Trans. Opktkal, Soc. Vol. I. p. 
Oowere [Medical Opkthaim'iiii:opy, p. 127), state tliat optic n 
not been note<l witL tmnouca of tho medulla oblongata. 
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The connection between Optic NenritiB and Intra- 
cranial Disease has not yet been clearly made out. In 
cases of tnmonr, as well as of tabercular meningitis, a 
considerable exudation of fluid nanally takes place into 
tbe cavity of the third ventricle. This, along with the 
pressure of the new growth, or, alone in cases of meningi- 
tis, increases the intracranial pressure. By reason of the 
latter the subarachnoid fluid is believed to be driven into 
the snbvaginal lymph space of the optic nerve, and to 
produce there that dropsy of the sheath which is found 
in nearly all these cases on careful post mortem examina- 
tion. Schmidt-Rimpler* suggests, that it is pressnro of 
this fluid on the optic nerve at its entrance into the eye, 
which gives rise to the papillitis, by impeding the return 
of venous blood from, the retina. Leber pnts forward 
the Yiew,t that this fluid is probably an irritant, and aa 
such sets up the inflammation. The latter, although most 
intense at the papilla, near which the fluid is collected in 
greatest quantity in the cm! de sao formed by the termi- 
nation of the int«rvaginal spaces at the papilla, ia not 
confined to that place, as was believed, but extends up the 
trunk of the newo, as microscopic examination reveals. 
Stephen Mackenzie,? Walter Edmunds,§ Gowera.H and 
Braileyl[ hold, that, in many cases at least, cerebritis 
recognizable only with the microscope ia present, and 
that, an extension of this process down the optic nerve 

• A. 0. Qrw^e't Archiv, VdI. TV. a. p. 193, 

f Tram. Internal. Med. Congras, 1381, Vol. III. p, 52. 

I Brain, Vol. 11. p. 267. 

g Traiu. Ophtkal. Soc. Vol. I. p. 112. 

II Medical Ophlhalmoicopi/, p. 70. 

H IVo»w. lalemiU. Med. Congrea, 1861, Vol. III. p. 111. 
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takes place. For they hare asoertained, that the whole 
tmak of the nerve ia involved in the inflammation, and 
they eeem to regard the dropsy of the sheath as of little 
or no importance in the cauGation of the optic nenritis. 
The hypothesis whieh Hughlinga Jackson* considera 
most plansihle in cases of tnmonr ia, that the optic 
neuritis is a doahly indirect reenlt of the latter, his 
sequence of events being r—1. Tumour. 2. "Changes of 
instability " in its neighbourhood. 3. Vasomotor effects 
produced by the latter upon the muscular coats of the 
arteries of the optic nerves. 

Other causes for Optic Neuritis are : — 

Hydi'Dcephalua. Here the pathogenesis is probably the 
same as in the foregoing, but the occuirence of optic 
neuritis is, on the whole, not very common in this 
connection. 

Tumours of the Orbit. The path by which these 
growths bring about papillitis is still unknown. 

Inflammatory Processes in the Orbit : such as caries, 
inflammation of the retro-orbital areolar tissue, erysipelas 
of the head and face extending to the orbital tissues, 
and periostitis. The presence of the latter may often be 
recognized by pain on motion of the eyeball, pain in the 
eje and forehead, ajid especially by pain on pressure of 
the globe backwards, and is often of rheumatic origin. 
In these cases the ophthalmoscopic appearances are apt to 
be very slight, and yet vision may be quite lost in a few 
hours or days, atrophy of the nerve then rapidly setting in. 

Exposure to Cold, especially if the skin be heated and 
perspiring. 

* Trana. Opfithal. Soc. Tol. L p, fl6. 
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SuppreBBion of the Menstraation. If, during the m 
trual period, the Sow be arrested by exposure to cold, 
wet feet, etc., acute optic neuritis with rapid blindness 
may come on, Spontaneoue amenorrbcea, or even 
irregularity of menstrnation, and the climacteric period 
Kva liable to have a similar but more chronic result. 
Nothing is definitely known with regard to the con- 
nection between the nterine and ocular disorder, but it is 
believed that the latter is due to " determination of 
blood " taliing place to the base of tbe brain instead of to 
the uterus. In these cases tlie ophthalmoscopic appear- 
ances, as well as the blindness, are apt to be extreme. 
Treatment should be directed chiefly to restoring the 
normal uterine functions. Hot foot-baths and Heurte- 
loup's leech to the temples are of use. 

Chlorosis. Here optic neuritis often is present, due to 
the disordered state of the blood, and usually yields 
under the influence of iron. 

Syphilis. The trunk of the optic nerve may become 
the seit of specific inflammation in connection both with 
congenital and acquired syphilis. The ophthainioBcopic 
appearances may be normal (retro-bulbar neuritis), 
or may present any grade of neuritis even, to the most 
pronounced congestion papilla. In the latter case, it 
would not be possible to say, whether the papillitiB 
be due to a syphilitic gumma within the cranium, 
or not. The inflammation often extends np to the 
chiasma. 

Vision is usually much affected, and consecutive 
atrophy of the optic nerve is very liable to come on. 

The treatment in these cases must bo active mercuriali- 
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zafcion. According to Leber,* by this treatment, even if 
perception of light be lost for a period of not more tLan 
■eight to fourteen days, hopes may be entertained of its 
complete or partial recovery. Later on, iodide of potas- 
sium is indicated. 

Lead Poisoning. In eome cases of lead poisoning, optic 
neuritis, not to bo distinguished from that of primary 
cerebral affections, is found. Sometimes it is veiy 
slight, and again quite pronounced, the changes extending 
into the retina and simulating the retinitis of Blight's 
Disease, and, in such case, renal disease is likely to have 
mnch to do with the cansation of the retinitis. Occa- 
sionally, optic atrophy is the first ophthalmoscopic appear- 
ance seen, but it is probably consecutive to retro-bulbar 
nearitis, as shown by white etri» (perivascularitis) along 



The vision is often mnch affected, and sudden complete 
blindness in connection with an intercurrent attack of 
lead colic may appear and pass off again. Consecutive 
atrophy is liable to come on, and then vision may te 
seriously and permanently damaged. 

The diagnosis depends entirely on the presence of the 
other well known symptoms of lead poisoning, the 
■ophthalmoscopic appearances presenting nothing pathoff- 
nomonic. 

The treatment is that for general lead poisoning. 

Hereditary and Congenital Predisposition. Leber,+ 

* Qnuife und S(^maek'i Handbaeh dtr Augmheilkandf, Vol. V 



t A. V. Graefie Anhiv, Vol, XVII. ii p. 2*9, and Grarfe t 
SccmMi'l Eandiuch. Vol. V. p. 824. 
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Mooren,* and otLere have obaerved that optic nenritia, ] 
'witlLoat immeilmte cause, to&j attack several laembera of 
a family, and that the tendency to it may extend over 
several generations. It makes its appearance in these 
instances about the eighteenth or twentieth year of age, 
and confines itself almost esclusivoly to the male 
members. The patients may be perfectly healthy in all 
other respects, but many of them aufEer from other 
affections of the ncrvona system. Both eyes are affected, 
the defect of vision being a central amblyopia, from 
which recovery is rare ; but yet, although the ophthalmo- 
scopic appearances become those of atrophy, the peri- 
pheral portions of the field retain their functions. 

Mooren employs a seton in the back of the neck in 
the early periods, and later on nitrate of silver internally. 
Leber has found benefit from a mild coui'se of mercorial 
inunction. 

The two following diseases, Chronic Retro-bulbar 
Neuritis or Central Amblyopia, and Optic Nenritia with 
Persistent Dropping from the Nostril, must be treated of 
separately, owing to the well defined etiology of the one, 
and the peculiar symptoms of the other. 

Chronic Ketro-bulbar Neuritis, or Central Am- 
blyopia. Until recently, it was not clearly known, 
whether these two terms ahonld bo applied to one and 
the same disease, or whether we had to deal here with two 
distinct processes. There is a class of cases, which were 
admittedly due to an inflammatory process in the trunk 
of the nerve, the causes and symptoms of which were 

■ Ophihal. Btnitkt. 1S67, p. 305, and 1874, p. 87; and mnf 
Lutttra Ophihal. Wirkmrnkeit, 1882, p. 2*8. 
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very similar to those of central ambljopia ; wliile there 
was strong presumptiTe evidence that the latter afEection, 
often tnowE aa Tosic Amblyopia, wag due to a retro- 
bolbar inflammation, bat direct proof of the fact was 
wanting. Thanks to the investigations of Samelsohn," 
and of Nettleship and Walter Edmnnds.t there ia now 
little donbt bnt that we have here to deal with only one 
disease. 

Symptoiris. The patient may complain of a glimmering- 
niiat which covers all objecta, especially in a bright light, 
and the aonteness of vision is reduced. At the com- 
niencement, there ia no defect in the field of vision, but a 
general dimness of vision. At a somewhat later stage, 
examination of the field discovers no defect for a white 
object ; but, if a amall pale green object be employed, iti 
will generally be ascertained, that, at a region close to 
the point of fixation, the colour is not recognized, but 
seems grey or white, pink may seem blue, and red appear 
brown or black, while in other parts of the field the 
Golonrs are recognized np to their normal boundaries. 
This is a contra! colour- scotoma. As the disease advances, 
a white object will be but indistinctly seen in the 
scotoma, and gradually all power of perception within 
its area may be lost, even the flame of a candle not being 
recognized. Hence the name Centra! Amblyopia. The 
scotoma is nsually oval in shape, its long axis horizontal, 
and extends from, the fixation point towards the blind 
spot, but occasionally it is of much larger dimensions. 

Even when the scotoma is very pronounced, it remains 

* A. V. Gh-aefe's Arehiv, XXVIII. i. p. 1. 
t Trant. Ophthal. Boc Vol. I. p. 12*. 
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" relative," and is not obBerved by the patient as a dark 
spot in the field, differing thus from a scotoma due to 
disease in the enter retinal layers. The patients nsnally 
assert that they see better by reduced than in strong 
light. The affection is almost always binocular, 

The Progress of the disease is slow, occupying weeks or 
months. Restoration of normal vision csually takes place, 
if the defect of vision, although of extreme degree, be 
not of old standing. In the latter case, while reco^^ery 
of central vision cannot be expected, the functions 
in the periphery of the field are usually maintained. 

Causes. With few exceptions the subjects of this 
disease are men, probably because their habits and modes 
of life expose them, more than women, to the influences 
which produce it. These are :^Exposare to cold and 
wet. Cold blasts on the body, especially tho heated faco 
(Samelsohn), The most com.mon canse is excess in the 
use of alcohol or tobacco (toxio amblyopia), or of both ; 
and the Irind of alcoholic indulgence most likely to 
develope the disease is the frequent drinking of fimall 
doses of the stimulant. The individual who gets 
thoroughly drunk several times a week, is less liable to 
central amblyopia, than he who, without ever being 
incapable of transacting his business, takes many half- 
glasses of whisky or brandy during the day. Other signa 
of chronic alcoholism need not be present, but one often 
sees trembling of the hand and head, dyspepsia, sleepless- 
j, and even delirium treniens. The kind of tobacco 
most likely, when used in excess, to give rise to central 
amblyopia, is shag or twist. Other kinds of pipe tobacco 
and cigars may cause it, but I have not known of a case 
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due to cigarette smolting. ExoesB in alcohol is uBually 
combined with excessive smoking, bnt cases of pure 
tobacco amblyopia certainly do occur, and are more 
comm.on in Great Britain and Ireland than in Germany, 
where light cigars are more in use than the strong 
tobacco found here. Central amblyopia haa also been 
observed in diabetes. 

The Ophtkalmoseopie Appearances are either quite 
normal ; or, there is slight hyperajmia of the papilla and 
retinal Tessels ; or, in addition, there may be slight indis- 
tinctness of the margins of the papilla, and sometimes 
white striaa along the vessels, especiaily before they leave 
the papilla. Gradually, all the primary appearances, if 
any be present, pass away, and give place to a whiteness 
{atrophy) of the temporal side of the papilla, while the 
nasal portion remains of normal appearance, as also the 
Tessela. At a very advanced stage, in some cases, the 
whole papilla presents the appearance of white atrophy. 

The Pathological Ckangeg (Samelsohn, Walter 
Edmunds) in the optic nerve consist iu an interstitial 
neuritis at its axis, commencing at the optic foramen, 
and leading to proliferation of connective tissue and to 
secondary descending atrophy of a certain bundle of 
nerve fibres. These fibres are doubtless those which 
supply the region of tho macula latea. The changes are 
analogous to those which take place in the liver and brain 
as the result of chronic alcoholism. 

Treatinent consists, above all, in total abstinence froni 
tho poison in question. The patients are generally ready 
to promise this, and but rarely act up to their intentions. 
"When they do so, improvement rapidly takes place in 
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most cases which are not too far gone, without any other- 
treatment ; bat the cure may be promoted by the Dse of 
iodide of potaBsitua in large doses, Heurtelonp'a artificial 
leech OP dry cupping to the temples, hot foot-baths, and 
Turkish baths. Whatever remedy be used internally, 
care should be taken that It does not produce or iacreaae 
dyspepsia, and it may be necessary to restrict the internal 
medicine for a time, or altogether, to a stomachic tonic. 
Sleeplessness should bo met with chloral and bromide of 
potassium. Strychnine hypodermically (-^ grain daily) is 
often of use. Treatment may have to be continued for 
some weeks, before an improvement in vision can be 

Optic Neuritis Associated with Feraiatent Drop- 
ping ofWatery Fluid fVom the Nostril. 

Nettleship* (one case). Priestly Smitht (two cases), 
and Leber! (one case) have placed on record four well 
observed cases of this remarkable disorder, and three 
others have been observed by Ellioteon, Baxter, sjid 
Paget. These patients suffered from a persistent watery 
discharge from the nose (usually the left nostril), with 
more or less severe cerebral symptoms r — violent head- 
ache, epileptic attacks, vomiting, stupidity, sleepiness, 
unconscionsness, delirinm, weakness of the lower eitremi- 
ties, and a high degree of amblyopia, or even blindness 
of hoth eyes dne to papillitis followed by atrophy. In 
Leber's case, moreover, there was loss of smell, and in. 
Netfcleship's case palpitation of the heart and prominence 

• Ophlhal, Set), 1883, p. 1. 
t Ophthal J(ct. 1833, p. 4. 
t A. V. Orat/c't Artkiv, XSIX. i. p. 271. 



of tho eyes. The fluid wliicli ran from the noatril was, 
according to Leber, identical in its analysis with that of 
the cerebro- spinal fluid, while Kettleahip and Priestly 
Smith fonnd it to differ somewhat from that fluid, 
"When, in P. Smith's case, it occasionally ceased to flow, 
the cerebral symptoms were brought on, or increased in 
Tiolence. Leber's caso was ore of internal hydrocephaliw, 
and he regards the fluid as coming from the third 
ventricle through a email opening in the ethmoid bone, 
while Priestly Smith and Nettleship consider the fluid as 
simply nasal, and due to the presence of small polypi, and 
do not try to accoant for its occurrence in connection 
with the cerebral and ocular symptoms. 

The Prognosis for vision is bad, while the cerebral 
affection threatens even the life. 

Treatinent, which should be in conformity with the head 
symptora.a, has not proved of use. 

Atrophy of the Optic Nerve. This disease may be 
secondary to some other optic nerve or retinal affection, 
or, it may be a primary disease. The vision is serionsly 
affected, and complete blindness is the usual refralt. With 
the ophthalmoscope the optic papilla is seen to have lost 
its delicate pink colour, and to have become white or 
greyish ; while it is often cupped, and the vessels are apt 
to be diminished in calibre. 

Atrophy of the Optic Nerve may result : — 

1. From Optic Neuritis. The ophthalmoscopic appear- 
ances consist in a white or greyish-white colour of the 
papilla, with very diminished retinal vessels, and along 
both side of the vessels far into the retina are seen white 
lines, which sometimes even obscure the vessels and which 
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are dae to hypertrophy of their coata. The diminntion i 
calibre of the vessels is a sign of neuritic atrophy, bat i» 
not always present, and is moreover fonnd with other 
forma of atrophy. Other signs of this form, also not 
constant, are, a certain opacity of the papilla, and that 
the lamina cribroaa is not generally Tisible owing to 
development of connective tissue at the papilla. It ia, 
then, not always possible to recognize any given case as 
of neuritic origin. 

Central vision is lowered, and, in addition, the field of 
vision becomes contracted, usually more at the nasal side. 
Subsequently, the temporal side of the field becomea 
contracted, and, finally, a small eccentric portion of the 
field to the temporal side may be all that remains, or, 
even this may disappear and absolute amaurosis result. 
The colour vision is always much affected. 

'2. From Pressure, This may bo brought about by a 
tumour anywhere in the conrse of the ner\-e, by inflam- 
matory exudations, by a splinter of bone in cases of frac- 
ture of the skull, and also by pressure upon the chiaama 
by the floor of the distended thii-d ventricle in cases of 
internal hydrocephalas. 

3, From Embolism, of the Cuntral Artery of the Betina, 
In these cases the contraction of the vessels ia usnally 



4. From SyphiUtie Retinitis, Retinitis Pigmentosa, and 
Chorio-retinitis. The vessels are much attenuated, and 
the altered colour of the optic disc ia a dull yellowish 
hue, rather than white or grey. 

5- From, or rather associated vAth, Disease of the S;piiial 
Cord (^Spinal A^naurosis), especially locomotor ataxy. It, 
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more rarely, is fonnd with insular acleroaia and lateral 
Hclerosis. In general puralyaiB of the insane, althouglL 
spinal disease is not always present, atrophy of the 
papilla frequently occurs. Optic atrophy is often an 
early symptom in locomotor ataxy, bnt it may not come 
on until the affecfcion of the gait is well pronounced. Itia 
probable* that the disease commences at the papilla. The 
ophthalmoscope displays a papery-white or bluish-white 
papilla, which in advanced stages often becomes cupped. 
The retinal arteries are usually extremely reduced io 
calibre, and the veins, too, may be small ; but again the 
retinal vessels may differ but little, or not at all, from the 
normal. 

Central vision is afFected at an early stage in the 
disease, and eccentric contraction of the field usually 
appears at the same time. The contraction may be con. 
centric, or it may be m.ore marked in one direction than 
another, and opinion is divided sa to the direction com- 
motiJy first involved. This concentric contraction > 
advances gradually towards the centre of the field from 
every side, until it finally engulfs the fixation point. 

Occasionally the affection begins as a central scotoma, 
accompanied by eccentric defects of the field. Colour 
blindness is an almost constant syniptom. As a rule, 
absolute blindness is brought about in the course of a 
year or two. 

6 (and finally). Optic Atrophy, of the progressive form 

just described, may occur, As a Purely Local IHsease, 

without any other defect in the system. The prognosis for 

the sight in such caees is as bad as that in spinal cases. 

■ Ntttleship, Travi. Ophthal. Soc. 1S83, p. 2*9. 
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Treatment. In nenritic atrophy, so long as there are J 
still signs of active inflammation, antiphlogistic meaanrds 1 
— Heurteloup's leech to the temple, hot foot-batha, rest 1 
of body and mind, dark room, iodide of potassium, and I 
eapeciallj mercury iatemally when otherwise admissible I 
— are to be adopted. At a later period, hypoder 
jections of strychnia {j'p gr. increased gradually to jlj or j 
I'j- gr. once a day) and galvanism may bo tried. 

In spinal amaurosis and in optic atrophy occnrriog I 
as a local disease, strychnia hypodermicalJy and the 1 
galvanic current sometimes improve ■vision for a time. 
Phosphorus internally may be given. 

The treatment for optic atrophy, due to cans 
and 4, is to be directed to the primary disease. 

The Frugnosis is very bad, amanrosis being the ultimate I 
result, as a rule ; although every therapeutic measure may I 



Tumours of the Optic Nerre. These are extremely I 

rare. The chief forms are mysoma, glioma, and glioi 
coma or myxosarcoma. 

The symptoms which von Graefe * held to be most cha- I 
I'acteristic of the presence of a tumour of the optic nerve 1 
were : — Increasing protrusion of the eyeball forwards and 1 
outwards, with retention of its motion, and without dis. 
placement of its centre of rotation. The tnmour is soft, j 
so that the eyeball can, oa it were, be pushed back into it. I 
Absence of pain. ^ 

The growth of those tumonra is slow. It is sometimes j 
possible to remove such a tumour, and yet to preserve the ] 
eyeball, by dislocating the latter during the operation. J 

• Archivfilr Ophthal. X. i. p. 191. 
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Ah a rule, it ia necesBary to enucleate tho eyeball in order 
to reach the tumour, and, if the growth have involved the 
snrronnding orbital tiBsuea, these, too, must be taken away. 

Injuries of the Optic Nerve. In addition to those 
injuries which result from direct violence with sharp in- 
struments, etc., entering the orbit, the optic nerve may 
be injured in falls on the head. Fractures of the base of 
the skuU frequently involve injury to the optic nerve. 
But, even whei'e no fracture occurs, blindness with atrophy 
of the optic nerve may come on, usually only in one eye, 
and in these cases concussion of the nerve at its passage 
through the optic foramen, or an extravasation of blood 
in the sheath of the nerve, ia probably the direct cause of 
the atrophy. 

Hemianopsia. This term is used for a class of cases, 
in which, owing to intracranial disease attactiag the 
tractas opticus, or its central origin, or the chiasma, one 
half of the field of vision in each eye is blind. 

Lateral homonymous hemianopsia is the most common 
form, and is due to a lesion involving a tractua opticus or 
its central origin. Most commonly, the boundary between 
the defective and seeing halves of the field is formed by 
a vertical line passing down the centre of the field. 
Sometimes this line lies a little to one side of the centre, 
and very frequently it circumvents the fixation point, bo 
as to leave it free. Again, in some cases, there may be 
only a corresponding sector of one half of each field of 
vision defective. 

Temporal hemianopsia is due to a lesion at the chiaama, 
involving those fibres of each optic nerve which go to 
supply the inner half of each retina. 
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Vision is disturbed in a minor degree, if only a sector 
of the field be destroyed. Temporal hemiaaopsia L 
disturbing than the homonymona lateral form, and vision, 
in those cases in which the fixation point ei 
interfered with, than where it is inclnded in the defect. 
Loss of the righthand side of the field is mnch more felt 
than that of the lefthand side, for the former is the on 
most necessary for fluent reading or writing. 

Some cases ot loss of the upper or lower halves of t 
fields of vision have been recorded. 

The chief Causes of hemianopsia are cerebral apoplei 
and intracranial tumour. 

The Ophthalmoscopic Appearances are at first i 
but, after a length of time, atrophy of the optic nerve xt 
appear. 

The Prognosis in eases of cerebral apoplexy is favoiu 
able ; in so far, that the remaining portion of the field t 
always retained. No case has as yet been recorded i 
which it waa lost by subsequent apoplectic attacks, I 
return of the functions to the affected side ia raren 
observed. If the case be a progressive one, such as i 
tumour, complete blindneES may result by implication a 
the whole chiasma. 

Treatment, of course, can only be directed to the pri 
mary disease. 



CHAPTER XX. 

AMBLYOPIA AND AMAUROSIS' DUE TO 
VARIOUS CAUSES. 



Qi 



AmanrosiB. Qainiue in laj'ge doses is liable 
amblyopia, which sometimes amounts to total 
The latter is only temporary, bat in severe 
casea concentric contraction of the field of vision may 
remain permanently, with some defect of central vision. 
Pallor of the optic papillfe, ^ith scarcity and Bmalluess of 
the retinal vesaels, are the ophthalmoscopic appeaM,nces, 
when any are present. Hypodermic injections oE strychnia, 
inhalations of nitrite of amyl, and general tonic treatment, 
are the means most likely to promote a cure. 

Olyoosnrio Amblyopia, In addition to the retinal 
affections dependent upon diabetes, we recognize the 
oooasional occurrence in that disease of defects of vision 
which are referred to disorder of the optic nerve, and 
which are not always accompanied by ophthahnoscopic 
changes. These defects of vision are found in the form 
of : — 1. Central amblyopia, or, in stUl slighter oases, 
amblyopia without central scotoma. Occasionally, high 

* The lenn Amhljopia indicates defeotiTe Tisioa due to disease ot 
fnqetloaal distatboDce of the retinft or optic nerve, bat with Begative 
ophtlialDiDKOpic appearances, ci with signs odI; of optio atcopbj. 
AmanrDeis means tol^l loss of Tision, vith similar condition of tfas 
ophthalmoBcopic appearaDCeB. 

1 A 2 
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degrees of amblyopia with concentrio contraction of th« 
field of vision, and yet negative ophthalmoBcopio appeai 
ances, are present. 2. Atrophy of the optic nei 
may appear in the nsaal fortn aa progressive blindness,! 
with concentric contraction of the field of vision ; or, ife.^ 
may come on after the slighter form of amblyopia 1 
ozisted for some time. It is probable (Leber) that theso'J 
apparently different kinds of blindness depend npoaj 
similar pathological procesaea, and merely indicate degree* I 
of the latter. What these processea are ia atill nnknown, 
bnt the tendency to htemorrhages in the retina in diabetes 
makes it likely that htemorrhages in the optic nerve are 
the sonrco of the amblyopia in qnestion. 

Amblyopia ia sometiraea the only symptom of diabetaa, 
and conseqnently, as Leber points ont, it ia of the ntmost 
importance to esamine the nrine for sugar in every case- 
of amblyopia where the ophthalmoscopic appearances are 
negative, or whore the only abnormality is atrophy of thi 
optic papilla. 

The Treatment indicated ia solely that for the general.* 
disease, and the prognosis depends npou the amenability ■ 
of the latter to treatment, and apon the esteot to whiohj 
organic changes in the optic nerve have gone. 

Hsemorrhages from the Stomach, Bowels, 
Utems are capable of giving rise to seriona and incnrable-l 
blindness. 

Blindness during, or immediately after a severe hem 
rhage is probably dne to insnffieient blood-aapply to t 
nerve centres and retina, accompanying general exhana-1 
tion of the syatem. For snch cases the prognosia i 
favourable. 
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But there is another claBa of cases, in which the defect 
of vision does not come on for from two to fonrteen daya 
after the hEemorrhage, and when the general system 
is recovering, in which the connection between the 
loBs of blood and of eight is not yet clearly made ont. 
Comparatively slight hEemorrhagea, too, which caused no 
marked amemia, are said to have been followed by blind- 
ness. Leber inclines to the belief, that this blindness is 
due to an extravasation of blood at the base of the sknll 
and into the sheath of the optic nerve, bnt even then the 
relationship between tliis and the stomachic or nterine 
hffimoTrhage is not made clearer. Papillitia has been 
several times noted with the ophthalmoscope in these 
cases ; and this circumstance makes it probable that 
neuritis is the immediate canse of blindness, even in those 
oases which show no ophthalmoscopic sign of it. Hydre- 
mia may be considered the poisonous influence which 
calls forth the nenritis. 

The defect of vision may be but slight, or it may 
amount to absolute amaurosis. Both eyes are usually 
affected in equal degree ; but cases have been observed in 
which one eye was completely amanrotic, while the vision 
of the other eye was quite normal. One such case is 
sufficient to prove that the lesion is peripheral ; in fact, 
that it lies in each instance on the distal aide of the optic 
chiasma. The field of vision is frequently contracted, 
either concentrically or segmentally, and even when 
central vision recovers the field may remain contracted. 

The Ophthalmoscopio Appearances which are present 
immediately on the occurrence of the blindness, have not 
as yet been observed. A few weeks later they have been 



found to vary in different caaes. They have Ijeen foiuiil . 
normal ; or, preBenting alight paleness of the papilla a 
contraction of the arteries ; or, there was marked palen 
of the papilla, and the arteries were extremely contracted 
with slight distension of the yeios ; or, paleneas of ( 
papilla was present, but its margins were iodistinct and 
the surronnding retina somewhat swollen, while th.g> 
retinal vessels were normal. Sm^Il hfemorrhagea havi 
repeatedly been found in the neighhonrhood of 
papilla. At later periods well marked optic atrophy i 
frequently observed. 

Prognosis. If in the begianing the defect of ■ 
ho merely amblyopia and not complete blindness, ho] 
may be entertained of marked improvement or of oom-' 
plete recovery. Bnt Mooren has seen slight amblyopi 
pass into amaurosis. 

Hffimorrhagos from the stomach are those which a 
followed by the most complete and permanent blindnosa» I 
while uterine htemorrhages are more commonly followed I 
by less serious degrees of blindness. 

The Treatment must consist in internal remedies calaa^l 
lated to correct the general anasmia, snch as iron, I 
tea and meat extracts, wine, etc. Strychnine hypodermi- 
cally, to stimulate the nerre, may be employed. 

nrsemlc Amblyopia, This is most commonly seea J 
in connection with the nephritis of pregnancy and scarla- ■ 
tina, hut may occur in any case of urasmio poisoning. 
The blindness is usually absolute, and may come c 
suddenly, or with a short previous st^e of dinmeBs of] 
vision. 

The Ophthahiuiseopie Appearmices are negative. 
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Treatment can only be directed to the general condition 

The Prognosis for vision is good, aa it always recovers 
when the patient's life is spared. 

Refiex Amblyopia is observed chiefly in connection 
with irritetion of the fifth pair, especially its dental 
branches. Carious molar teeth are its frequent cause ; 
csually with severe toothache, but sometimes without it. 
The defect of vision may bo confined to the side of the 
carious tooth, and is nearly always most marked on that 
side. It may be of extreme degree, even to the merest 
perception of light, but this is rare. 

More frequently than amblyopia, as the result of tooth- 
ache, are : — hyperraathesia of the retina, photophobia, 
subjective sensations of light, and diminution in the 
amplitude of accammodation. 

All these symptoms, even amblyopia of the severest 
type, disappear, when the dental affection is relieved. 

Many cases are on record, in which wounds of the 
supraorbital nerve were looked on as the cause of ambly- 
opia or amaurosis ; but it is by no means certain, that 
an ophthalmoscopic examination would not have afEorded 
another explanation in many of these cases. 

Sympathetic Irritation is to be included nnder this 
heading. It is seen in the sound eye in some cases of 
oyclitis, and must not be confounded with sympathetic 
ophthalmitis, which comes about in quite a different way. 
Its symptoms are : — diminution of the amplitude of accom- 
modation, asthenopia, hypevffiathesia of the retina, tearing, 
and subjective appearances of light 

Removal of the first eye, if otherwise indicated, always 
relieves sympathetic irritation. 
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The Ophthalmoscopic Appearances in reflex amblyopia 
are negative. 

Hysterical Amblyopia. In bjsterical individnale 
amblyopia is Bometimes seen, either as tlie only aymptom, 
or in combination with otherB. It takes various forma, 
e.g., complete blindness, oven to loss of perception of 
light; defective central vision, with concentric contraction 
of the field, or, with segmental peripheral defects in the 
latter ; or, as central scotoma. The colonr vision is often 



The OpMhahnoscopic Appearances are normal, and the 
Prognosis good. 

Treatnierd must be directed to the general system. 

Nyctalopia (Night blindness). This is a well recog- 
nised symptom of the disease known as Ketinitis Pig- 
mentosa (p. 326) ; bnt also occurs acutely, and without 
any ophthalmoscopic signs. 

These patients can see well in good daylight, bnt of a 
very dull day, or in the dusk of evening, or by indifferent 
artiiicia! ligbt, their vision sinks very much more than 
that of persons with normal eyes. They are then nnable 
to see small objects which are quite plain to other people, 
and in a still worse light they fail even to recognize lai^ 
objects visible to every one else. 

Conjnnctivitis and xerosis of the conjnnctiva frequently 
complicate acute nyctalopia, Becent investigations* have 
shown that micrococci and bacilli are the cause of the 
conjunctival afiection in these acute cases, which are apt 
to be complicated with serious affections of other organs 
(kidney, liver), 

* Leber, Von Gracft'i Ardnii, Tol. XSIX. part iii. p. 226. 
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The connection between nyctalopia and xerosis con- 
JTmctivffl remains to be explained. Acnte nyctalopia ia 
often the result of long -continued dazzling liy very bright 
sunlight, or of lengthened exposure to bright firelight, 
e.g., in foundries. 

It is probable that in many, if not in most instanceB of 
this affection, defective nutrition of the syBtem plays an 
important r61e in rendering the patients liable to it. 
Thus, in scorbutus acute nyctalopia has been frequently 
seen, wten the patients Lave been exposed to strong glares 
of sunlight. 

Treatment consists in protection from, light, in fact in 
complete darkness for a time, and then gradual return 
to ordinary daylight ; while tte system is strengthened 
by careful dietary, and suitable tonic medicines. 

Neurasthenic Asthenopia, or Retinal Ansesthesia. 
Tiiia peculiar aSection, about which wo have still much 
to learn, is a complex of eye symptoms in connection 
with a debilitated state of the nervous system, the eye 
itself being organically healthy. Tlicse Symptoms are : — 
1. Diminished, but fluctuating, acuteness of vision. The 
effort or desire to see well ia often the signal for the 
acuteness of vision to fall. 2. The rapid disappearance 
of objects from view, if looked at too long, 3, Attacks 
of defective sight, with positive scotomata coming on sud- 
denly without provocation, and lasting for a few minutes. 
4. Apparent contraction of the field of vision. If a 
perimetrical ezamination be made the field will be found 
contracted ; but, as Wilbrand • has pointed out, this con- 
traction is merely a sign of retinal eshaastion, as indi- 

* ArcMva of OplUhalmology, XII. p. i2B. 
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cftted by tlie fact that the longer the examiEation is con- 
tinued the more contracted does the field become. 5. 
Optical impressions are retained but a short tinie. Tho- 
appearance of pereons, places, etc., are not remembered 
when seen soon again. 6. Muscular asthenopia. In- 
Bufficiency of the internal recti is often present, as ■well 
as defective aooomniodation. 7. Hyperteatheaia of the 
retina. Dazzling' is cauaed by even moderate light, and 
strong contrasts of light and shade are distresaing, while 
the acnteness of vision is often improved when bine or 
smoked glasses are worn. 

The Ophthalmoscopic Appearances are normal, or con- 
sist merely of some hypertemia of the optic papilla. 

The general symptoma of the condition consist in : — 
Insomnia ; tinnitus ; snhjective sensationa of hearing- 
exalted, or, again, defective sensations of taste and Bm.ell ;. 
aeoBations referred to the skin, such as formication, 
itching, burning, numbness, heat and cold ; great reatlees- 
ness of body ; depression ot spirits ; want of mental, 
energy; absentmindedness ; weariness. 

The persons in whom the affection is most common are 
children before and at the time of puberty, and wom^n 
labonring under hysteria, anaemia, chlorosis, ovarian 
irritation, or displacement of the ntems ^ bnt it in alao' 
occasionally found in men. 

Treatment. Any uterine or other local disorder moat 
be relieved so far as possible. Rest of body and mind is 
to be enjoined, with fresh air and moderate exercise. 
Strychnine hypodermically is a valuable remedy in the 
affection, with which iron and quinine internally may be- 
aasociated, and bromide of potassium with hyoscyamns- 
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to promote sleep. In some, eapecially hysterical, cases 
Talerianate of zinc is beneficial. Sea bathing, and cold 
shower baths, with chaiige of air, are valuable adjnncta 
of the treatment. Blue or smoked protection glasees are 
most grateful to the patient, and promoto Ihe cure, but 
the Bpectacle frames often cause annoyance. Errors in 
refra,ction should be corrected. 

The prognosiB is favourable, inaamnch aa ultimate 
recovery is assured, hut the course of the aHeotioo is 
excessively chronic, extending over months or years, 
with frequent relapses. 

Traumatic AnEesthesta of the Retina. A blow oa 
the eye from a fist, covk from a bottle, etc., is liable to 
produce considerable amblyopia, with concentric con- 
traction of the field, which may continue for a long time, 
while the ophthalmoscopic appearaDces are normal. 
Ultimately these cases usually recover, an event which 
may be decidedly promoted by the use of strychnine 
hypodermically ; but very defective sight sometimes 
remains permanently. 

Conunotio Retinae. Similar injuries give rise to a 
condition described under this name by Berlin. A 
whitish opacity ia seen extending over a portion of the 
retina, usually in the neighbourhood of the macula lutea, 
OP of the papilla. The vision is somewhat, not often 
seriously, affected, and the ophthalmoscopic appearances 
soon become normal. 

HyperEGsthesia of the Retina. The symptoms of 
this affection are : — photophobia, tearing, and blepharos- 
pasm when the patient is exposed to ordinary daylight. 
There are no ophthalmoscopic signs. Tho chief causes 
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are : — hyeteria, long- continued use of the eyes with v 
bright objects, and neuralgia of tbe fifth pair. 

Treatment conaiats in removal of the cause, rest of tha ] 
eyes, and protection from light, with suitable measTireB 
for the general health, 

SnowblindnQSB. Esposure of the unprotected eyea for J 
a length of time to the glare from an extensive surface of , 
snow produces dimness of sight, which may amount to , 
almost complete blindness, bnt which usually passes off 
again as soon as regiona free of anow are reached. One 
or two instances have been recorded in which the affection j 
continued some days after the exposure, and then under- i 
went recovery. 

Pretended Amaurosis. Malingerers rarely pretend' i 
total blindneaa of both eyes, and sach oa; 
only be detected by constant obaervation of the 
actions. 

Pretended monocular amaurosis can generally be I 
detected if the malingerer be made to look at a lighted 1 
candle placed some feet off, while a prism with its base I 
downwards is held before the admittedly good eye. J 
The malingerer will say he sees two images of the lights J 
one over the other. Were he blind of one eye, he would I 
not see two images. 

Another method consists in holding a prism of s 
10° or 12° with its base outwards before the pretended I 
blind eye ; when, if it sees, it will make a rotation in- 
wards for the sake of single vision, an eSort whioh a ] 
blind eye woald not make. 

Colour Blindness A certain proportion of people 1 
(3-5 per cent, of men, and less than 1 per cent, of women) 
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is congenitally colour blind in greater or less degree, 
withont any other defect of vision. 

From the point of view of the Yonng-Helmholtz 
theory, there are three kinds of colour-blindness, corre- 
sponding to the three colour-perceiving elements : — Red 
blindness, green blindness, and bine or violet blindness. 
If we imagine in Fig. 106, the curve of the red perception 
(R) oiased, we can form some idea of the vision of a red- 
blind person. " The red rays of the spectram which are 
capable of exciting but weakly the elements for green, 
and hardly at all the elements for violet, must appear to 



I 




Fig. 106. 

snoh a one as an intense but not very bright green, and 
all the more intense than the true green seems to ns to be, 
because in the latter the other primary colours are 
mingled to some extent. Pale red, which is first percep- 
tible to the normal eye, is unable to excite the elements 
for green in such an eye, and ia seen by it as black. 
Spectral yellow looks like an intense bright green. 
Green compared with the foregoing will exhibit a mixture 
of the other primary colours, namely, a brighter but paler 
shade of the same colour than displayed by red and green. 
White light for the red-blind person is a mixture of their 
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two primary colonre, in proportions which wonld appe^v 
to UB to be greenisli-blne "• (Helmholtz). If two of t 
currea are wanting, no power of distinction of colour«™ 
can exist, and total colour blindness resnlts. The abfienoe^ 
of all three primary elements would, of conrae, canse | 
absolute blindneBS for all light. 

The Detection of Colour Blindness. The spectral 
coloars are the most preferable for exact experiments, bnt 
the difficulty of prodacing them at every moment, and of 
combining them, renders them of little practical use. 

The method commonly employed for the detection of 
colour blindness is that of Prof. Holmgren, of Upsala. 
The teat objects used are coloured -wools, of which a large 
nnmber of skeins of every hue are thrown together. 
Test I. (vide inside of end cover) consists in presenting 
to the individual a pale bnt pure green sample, and 
requiring him to select out of the bundle of woola of aJl 
coloura before him all those aampios which seem to him • 
to correspond to the tent sample. If he does this correctly 
it is unnecessary to proceed further, the individual has 
normal colour sense. Amongst the skeins, however, there 
are som.e which are termed colours of confusion (greys, 
buffs, straw-colour), and if he selects one or several of 
these he ia colour blind. If now we want to ascertain the 
tind and degree of his defect we proceed to. Teat Ha. 
A pink (mixture of blue and red) skein is given to be 
matched. If this bo correctly done, we term the person 
incompletely colour blind. But if blue and violet, or one 
of them be selected, he is red-blind (sees only the bine 
in the mistnre of blue and red). If he select green or 

' LaadoiB. Pbyeiologis dss Menacfaeo, p. Slfl. 



grey, or one of them, he is green-blincl. In order to 
corroborate the investigation we may employ Test ILlh, 
A vivid red ekein ia given. The red-blind chooseB, 
beaidea red, green and brown shades darker tha,n the red, 
while the grey-blind chooses green and brown shades 
lighter than the red. In violet (or bine) blindness, 
purple, red, and orange will be confased in Test Ha, 
bnt this is an extremely rare variety of colour blindneas. 
Total colour blindness will be recognized by a confusion 
of all shadea having the same intensity of light, and is 
also rare. The individual tested should not be allowed to 
name the colours, but merely to match them, as above 
described. It is impossible by this test for any colour 
blind person to escape detection. The congenitally colour 
blind are, as a rule, unaware of their defect. 

Stilling has published Isochromatic Tables for the 
detection of colour blindness. Coloured letters are printed 
on a ground of a confusion colour, and, conseqnently, 
cannot be seen by the colour blind individual. Many 
prefer this method to Holmgren's. 

Other methods are : — coloured shadows (Stilling, 
Cohn) ; simultaneous contrast (Weber, Pfliiger) ; suc- 
cessive contrast (Schirmer, Cohn) ; Maxwell's revolving 
coloured discs (Woinow) ; coloured worsteds in rows on 
a cord, some correct, others alternated with confusion 
colours, and these latter rows are pointed out as correct 
by the colour blind (Daae of Kagero) ; rows of coloured 
apots on a black background, each row containing a vary- 
ing quantity of grey, those with defective colour senae 
oonfnae the complementary colours in one row or in 
several (Bull, of Christiania). 
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CHAPTER XXI. 

THE MOTIONS OF THE EYEBALLS AND \ 
THEIR DERANGEMENTS. 

The eyeball niovea round a, point on its antero- posterior i 
axis, sitnated (in the emmetropic eye) 14 millimetres 
behind the cornea,, and 10 millituetreB in front of the pos- 
terior Burfaoe of the sclerotic. Its motions are effected by 
means of the six orbital musclea arranged in three paira, 
each pair consisting of two anti^onistic mnscles ; thna, tha 
rectna intern as and rectus estemus are antagonistic, tha 
former rotating the eye inwards, and the latter rotating 
it ontwards. The remaining two pair are the recti 
superior and inferior, and the obliqni superior and infe- 
rior. The sixth cerebral nerve aapplies the external 
rectus and no other muscle of the body, while the fourth 
nerve is for the special supply of the superior oblique, the , 
other orbital muscles (as well as the sphincter iridis and I 
ciliary muscle) being supplied by the third nerve. 

The Primary Position of the Eyeball is that in which, ] 
the head being held erect, the gaze is directed straight- ' 
forwards in the horizontaJ plane. This is the stajting 
point from which the actions of the muscles are con- 
sidered. 

The Rectus Extenms and Rectus Intenius, lying frota 
their origin to their insertion in a plane which corresponds 
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with that of tha horizoata.1 plana of the ey"ebal!,_ move the 
latter on its perpeadicalar axia directly inwards and out- 
warda, and have no other action. 

The plane of The Beotus Superiur and Rectus Inferior 
does not qnite correapoad with the vertical plane of the 
eyeball, and, consequently, the axis on which they rotate 
the globe is not its horizontal axis, but one which, passing 
from within and before, backwards and oatwards, forms 
with the antero-posterior axis an angle of ?0* (Fig. 10?). 




Fio. 107. 



While, then, their action is mainly to rotate the eyeball 
npwards and downwards, these muBclee rotate it also some- 
what inwards. MoreoTer, the anperior rectus giving to the 
vertical meridian of the cornea an inward inclination or 
inward wheel-motion of the eye [vide infra), while the 
inf. rectus gives this meridian an outward inclination or 
outward wheel-motion of the eyeball, the power of these 
muscles over the upward and downward motions ia greatest 
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when the eye is tamed ont, tor then their axis of rotation 
coincides most closely with the horizontal axis of the 
globe ; and their inflaence over the wheel- motion is 
greatest when the eye is turned in, for then their axis 
coincides most closely with the antero-poBterior axis of 
the globe. 

The plane of The Oblique Muscles of the eyeball also 
appi-oaches the vertical plane of the eyeball, the axis upon 
which they rotate the latter passing from within and be- 
hind, forwards and ontwards, and making with the antero- 
posterior axis an angle of 35° (Fig. 108). The principal 




Fig. 108. 



action, accordingly, of the oblique muscles is to incline the 
vertical meridian of the cornea; the sup. obi. inclines it 
inwards (wheel-motion inwai-ds), the inf. oblique inclines 
it outwards (wheel -motion ontwards). In addition to 
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this action the oblique muscles respectively rotate the 
eyeball downwards and outwards {sup. oblique), and 
upwards and ontwarda (inf. oblique). It is evident that 
the power of these mnacles over the upward and down- 
ward motion of the eyeball is greatest if the eye be 
turned in, and that their power over the wheel-motion is 
greatest when the eye is turned out. 

In dealing with the motions of the eyeballs we have to 
consider the motions of one eyeball as associated with 
"those of its fellow ; e.g., the action of the internal rectus 
of the left eye is associated with the action of the external 
rectus of the right eye in rotation of both eyeballs to the 
right. 

The vertical meridian of the eyes becomes iTiclined to the 
right or left in difierent positions of the globe, as has 
been esperimentally proved by Donders. 

1. In the primary position, as also when the eyes are 
turned directly inwards, outwards, upwards, or down- 
wards, the vertical meridians (a I, Figs. 109-113) maintain 
their vertical direction (Fig. 109). 




Fig. 109. 



2. When the eyes are turned to the left and upwo/rds 
the vertical meridian of each eye is incJined at the same 
angle to the left (Fig. 110). Wheel-motion to the left. 
B B 2 
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Fig. 110. 

3. When tlie eyes are turned to the left and downwards^ 
the vertical meridian of each eye is inclined to the right 
at the same angle (Fig. 111). Wheel-motion to the 
right. 





Fig. 111. 

4. When the eyes are turned to the right and upwards 
the vertical meridian of each eye is inclined at the same 
angle to the right. Wheel-motion to the right (Fig. 112). 





Fig. 112. 

6. When the eyes are turned to the right and down^ 
wards the vertical meridian of each eye is inclined at 
the same angle to the left. Wheel-motion to the left 
(Fig. 113). 
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We BhiiU now consider ■which muscles are called into 
action, when an individnal requires to place hia eye in 
the several principal positions. 

1. In the Primary Position all the mnscles are at rest. 

2. Motion of the eyeball directly 02itwaTds is effected 
by the external rectus alone, and motion directly inwards 
by the internal rectus alone. 

3. Motion of the eyeball directly iijiwards and directly 
downwards is effected chiefly by aid of the sup. and inf. 
recti. These mnscles, however, acting alone rotate the 
eyeball slightly inwards, and give a certain inclination to 
the vertical meridian, which, in this position, shonld be 
upright. Conseqaentiy, in rotation of the globe directly 
upwards, the inf. oblique, which rotates the eye slightly 
outwards (as well aa upwards) ajid inclines the vertical 
meridian outwards, must be associated with the sap. 
rectus iu order to counteract in these particulars the 
tendency of its action. In rotation of the eyeball directly 
downwards the inf. rectus must be associated with the 
sup. oblique which acts antagonistically to this rectus in 
respect of rotation inwards, and outward wheel-motion. 

4. Rotation upiuarrfs and outwards is chiefly effected by 
aid of the rectus superior and rectus estemua. But the 




latter muscle has no influence over the wheel'inotit 
while the former produces wheel-motion iawards. 
inclination, however, of the vertical m.eridian is oal 
in this position ; and, therefore, a, third muscle, 
will supply this inclination in a high degree, is req 
namely, the inferior oblique, whose power over the whi 
motion of the eyeball is greatest, when the latter is 
this position. 

5. Rotation downwards and outwarda is chiefly eff( 
by the rectus inf. and rectus ext. Inaamach, howevei 
as the former inclines the vertical meridian outwards, 
the latter has no influence over it at all, a third force 
i-equired, which wiU bring about the required 
wheel-motion, namely, the sob, oblique, whose inflnei 
in this respect is most powerful when the eye ia in tl 

6. Rotation upwards and inwardt is chiefly b 
about by the rectus sxiperior and rectus extemua. 
effect of the former, however, upon the inward wht 
motion of the eye would be so great as to interfere 
parallelism of the vertical meridians of the two eyes, 
of the other eye not being inclined outwards in 
ponding degree. A third force, therefore, is 
which wiU to a certain extent counterswt the ii 
the sup. rectus in this respect, and this is the inf. oblique) 
whioh in this position of the eyeball has but slight paw< 
over its wheel-motion. 

7. Botation dowivwards and inwards is chiefly t 
result of contraction of the rectus inf. and rectus ij 
The power of the former over the outward inclination 
the vertical meridian would, in a similar way, be tOQ-l 
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great, and mnat be aimilarly corrected by the action of 
the superior oblique. 



Paraltsis op the Orbital Muscles. 

Oeneral Symptoms. 1. Diplopia. The affected eye 
being deviated from its correct position, and being more 
or less incapable of aasociated motions with the other 
eye, the image of the object looked at is not formed 
on identical spots of the retina in each eye, and hence the 
object seems doubled. 2. Indistinct VisloQ. If the 
paralysis be but slightly marked, diplopia may not be 
present, but th.e double imi^a overlapping each other 
cause dimnesa or confusion of sight. 3. Giddiness, duo 
partly to the diplopia and partly to faulty projection of 
the object, i. Patient tarns the head to ono side to 
diminish or eliminate the diplopia. 5. Patient closes 
one eye to procure single vision. 

In studying a case of paralysis of an orbital mnaele, 
the following general principles should be borne iu mind. 
1. The defective mobility and the diplopia increase 
towards the side of the affected muscle, e.g., towards the 
left, if the left external rectus bo paralysed. 2, The 
secondary deviation (i.e., the deviation of the sound eye 
■while the affected eye fixes) is greater than the primary 
deviation (i.e., the deviation of the affected eye while the 
sound eye fisee). Because the muscle in the sound eye, 
which is associated in its action with the paralysed muscle 
in the affected eye {e.g., the rect. int. with the rect. est.), 
mast receive a nervous impulse of equal intensity to that 
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sent to the weak nmscle, and as the latter reqnirea a ccm- 
sideraljle impalse to excite its action, its aesociate will be 1 
o-ver-eseit«d. Let na suppose the left external rectus to | 
be paralysed, and that, shading the right eye with a hand, 
we require the patient to fix with hia left eye aa object I 
held somewhat to hie leftband side; we may notice, onJ 
removing' the shading hand, that the right eye has been I 
rotated inwards to a degree far exceeding that of the J 
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primary deviation of the left eye, and has now to make I 
an outward motion in order again to fix the object. ] 
3. The image formed on the retina of the aSected eye is I 
projected (seems to lie) in the direction of the paralysed I 
muscle. E.g., If the left ext. rect. be paralysed, the \ 
image of that eye will be formed to the inside (at n Fig. 
114) of the macnla Intea (m), and will therefore seei 



lie to the left (at h') of the image belonging to the right 
eje. Where the image of the affected eye lies to the 
corresponding side as in thiti instance, the diplopia is 
termed homonymous, and such double vision always indi. 
cates convergence of the visual lines. If the internal 
rectna of the left eye be paralysed, the image on the 
retina of that eye falls to the outside of its macula latoa, 
and must, therefore, be projected to the right of the true 
position of the object ; this is crossed diplopia, and must 
always attend divergence of the visual lines- 

FaralyslB of the External Rectus of the Left Eye. 
If this be complete or considerable it is easy of diagnosis, 
as market! loss of power of motion of the eyeball out- 
wards is present, and the patient complains of double 
vision. He keeps his head turned to the left, in order 
to diminish the influence of the paralysed muscle as 
much as possible. If, however, the paralysis be but 
slight, the patient may not complain decidedly of dip- 
lopia, but only of indistinctness or confusion of sight, 
ospecially when he looks towards the left. To decide 
the diagnosis in such a case the double images must be 
examined. A long lighted candle is used as the object to 
be looked at ; and the afEected eye is covered with a bit of 
red stained glass, in order to difierentiate the image be- 
longing to it. The candle is now held on a level with 
the patient's eyes and straight opposite him at about 
three metres distance (eyes in primary position). In 
this position the candles are seen very close together, or 
overlapping each other, the red candle to the left, the 
white to the right {homonymous diplopia ^ convergence). 
If the candle be carried slowly to the right, the patient 



following it with his eyes while his head remains fist 

the images come still closer together, or only 

is seen. But, if the candle be carried to the patient' 

hand side (direction of the paralysed mnsc] 

go farther apart, their relative position being maintainat 

The images are erect, as no wheel motion is caused 

action of the external rectus. If, however, the candle fee 

held to the left and raised aloft, the image belonging to 

the left eye will seem to lean over towards that of 

right eye (Fig. 115). The reason of this is, that. 




: tha_ 



Fig. 115. 



to the paralysis of the external rectns, there is d 
possibility of single vision, and consequently no reason, ii 
the interest of single vision, for a modification by thi 
interior oblique of the tendency which the snperior rectm 
has, in this position, to incline the vertical meridian on 
wards. The vertical meridian of the afEected eye w 
therefore incline ontwards more than formerly, and e 
vertical images belonging to that eye will seem to inclinM 
in the opposite direction, when compared with images ofl 
the sound eye. An analogous derangement of the vertical 1 
meridian takes place in the position below and to the out* I 
side. 

If the patient be told to direct his gaze specially I 
towards the red candle, the distance between the two] 



I 
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candles will be much greater, than if he direct his gaze 
towards the white candle. This ia explained by (Jeneral 
Principle, No. 2, p, 375. 

If the patient's good eye be closed, and an object (sur- 
geon's finger) be held up within hia reach, but towards 
his leftband side, and he be requested to aim rapidly at 
it with his forefinger, he will aim to the left of it. The 
nervous efEort sent to his left external rectus, to enable 
him to turn the eye towards the object, ia of such inten- 
sity as to lead him to fancy that the object lias much 
further to the left than it does (incorrect projection of 
the field of view) ; for we, to a great extent, estimate the 
distance of objects from each other by the amount of 
nervous impulse supplied to our orbital muscles in 
motions of the eyeball. 

A prism held horizontally before the affected eye with 
its base outwards brings the double image closer together ; 
or, if the correct prism be selected, the images will be 
blended into one. 

Paralyaia of the Superior Oblique of the Left 
Eye. This paralysis will be moat apparent when a 
demand is made for motion of the eyeball downwards and 
inwards, motion in this direction being that over which 
the superior oblique has most influence. Still, absolute 
defect of motion is sonietimes difficult to detect even in 
complete paralysis of this muscle, owing to vicarious 
action of the inferior rectus and internal rectus. Careful 
examination of the secondary deviation will often be suo- 
cessful as to this point, hut it is the esamination oE the 
double images upon which ws must chiefly depend for the 
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In tbe whole of the field of vision above the horizonta 
plane there is single viBJon. Below the horizonta! plai 
the median line diplopia appears, the image of the left ejs'l 
standing lower than that of the right, becanse the superior J 
oblique being a mnscle which assists in rotating the e^fel 
downwards, the latter, for want of the action of this'l 
muscle, now stands higher than its fellow (right eye),] 
and, consequently, images on its retina will not fall 'I 
on the macula lutea (as they do in the right eye) bnti 
above it, and will therefore be projected below ths« 
image of the right eye. The superior oblique asi 
in rotation of the eye outwards : therefore, loss of this J 
power must commit the eyeball to a certain extent to thea 
power of the muBcles which move it inwards, and &M 
rotation in this latter direction (convergence) takes place,,! 
with the result of making the image of the left eye I 
stand to the left of the image of the right eye (homony- 
mous diplopia). The superior obHque inclines the 
vertical meridian inwards : therefore, in rotation directly 
downwards, loss of its power commita the eye to the 
outward wheel motion imparted to it by the inferior 
rectus. This gives to the image belonging to the left 
eye an inclination to the right. The position downwards 
and inwards of the eyeballs is that in which the greatest 
demand is made upon the superior oblique for rotation 
of the eye downwards : therefore, it is in this position 
its want for this purpose is moat felt, and when tha 
candle is held in this position, the vertical distance 
between the double images is greatest. The power of 
the superior obHque to incline the vertical meridian 
inwards is greatest when the eye is turned downwards 



CUAT. sxr.] TSE OEBITAL MUSCLES. 



381 



and outwards ; consequently, in this respect its paralysis 
will be most felt in this position, and tlierefore here the 
inclination of the red candle to the white most marked. 

A remarkable phenomenon usually noticed in this 
paralysis (and sometimes in paralysis of the inferior 
rectns), and for which a good explanation does Dot exist, 
is, that the image belonging to the affected eye seems to 
stand nearer the patient than that of the sound eye. To 
sum up then : (vide Fig. 116) below the horizontal plane 



Fig, 116. 



there is homonymous diplopia, while the image (A) of 
the affected eye stands on a lower level, is inclined 
towards the other image, and seems to be nearer the- 
patient. 

In an extreme lower and outer position, the image 
of the affected eye may sometimes seem to stand higher 
than that of the sound eye, owing to an excessive 
outward inclination of the vertical meridian, which 
throws the image on the lower and outer quadrant of the 
retina. In order to do away with or diminish the diplopia, 
the patient inclines his head forwards and turns it to the 
side of the good eye. For the prismatic correction of the 
diplopia two prisms will be required, one with its base 



downwards to correct the vertical difference, and a 
■with its base outwards to correct the lateral diScrence. 

Paralysis of the Internal Rectus, Superior 
Rectus, Inferior Rectus, Inferior Oblique, and 
Levator Palpebrse. These mnscles, as well as the 
sphincter iridis and ciliary muscle, are all innervated by 
the third nerve, and may be paralysed singly or in any 
combination. As regards the three recti and the inferior 
obliqne, what has been said concerning their actions, the 
motions pf the ejeballa, and the diagnosis of paralysis of 
the external rectus and superior oblique will enable 
the reader to comprehend the Bymptoms attending their 
paralyses. Ptosis is, of course, the one and striking 
symptom of paralysis of the levator palpebrie, while 
paralysis of the sphincter iridis and of the ciliary mnscls 
are treated of in other chapters. (Chaps. II. p. 50, and I 
XIV. p. 243.) 

Complete paralysis of all the branches of the third 
nerve produces a remarkable appearance. The upper lid 
droops, the pupil is half dilated and immovable, the 
power of accommodation is destroyed, and the eyeball is 
often shghtly protmded, owing to the backward traction 
of those recti being lost to it. Motion inwards exists to 
but a slight degree, and motion downwards is effected 
only by aid of the superior oblique, and is accompanied 
by marked inward wheel-motion. If the paralysis be of 
some little standing, the osterral rectus obtains rule over 
the eyeball, and rotates it permanently outwards. 

Ophthalmoplegia Externa is complete paralysis of , 
all recti and oblique muscles of both eyes, as well as of 
both levatores palpebrarum ; bnt, as a rule, the sphincter 
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iiidis and ciliary muscle remain intact This peculiar 
and rather rare affection may come on suddenly, or it 
may make its appearance very slowly, or in periodic 
exacerbations. 

Conjugate Paralysis consista in loss of power of 
motion of the two eyes in some one direction, e.g., to the 
left (which would imply loss of power in the left external 
rectus and in the right internal rectns), to the right, np. 
wards, or downwards. This condition accompanies other 
paralyses or symptomB indicating intracranial disease, but 
may be the only diseased appearance. In four cases re- 
corded by Hannina,* post mortem examination showed 
the lesion to be situated in the pons varolii. Grauxt and 
DnvalJ have demonstrated the existence of fihres passing 
from the nucleus of the sisth nerve, under the corporaquad- 
rigeniina, and joining with the fihres of the opposite third 
pair for the supply of the internal rectus of that side. The 
eiith nerce of one side supplying in this way the external 
rectns of its own side, and, to a slight extent, the internal 
rectus of the opposite side. It is quite probable that 
similar decussations may exist in the nerve supply of the 
other orbital muscles, which would assist in explaining 
their conjugate paralyses. Although in these eases the 
power of motion to the right or to the left may be want- 
ing, yet convergence of the visnal axes can be effected. 



* Aui da- Med, Abiktg. dei Kolaer Biirgm-kospital. Bonn, 1881. 
CcMralbl f, pracl. Aiyenheilhmde, 1831, p. 490. 

t Soc. de BiokgU dt Paris, 23 Nov. 1878; CinlnUb. f. praet. 
AugtnhxUkmde. 1879, p. 32. 

; Progrii liid.\619, No. 3S ; OaHraiU. f. d. mid. WUteiaA. 187G, 
p. 8U. 
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The cerebral centres for these two kinds of actdoDS i 
therefore distinct. 

The Cauiet of Paralyses of Orbital Muscles are ] 
phersl or central. Tha first are chiefly of rhenmatic I 
gyphilitic nature. 

Bheamatic paralysis, to which the external rectus | 
specially prone, will be noted, if there are symptoms o 
general rheninatisin, or if there is a history of exposoj 
to cold or wet immediately preceding the attack. 

Syphilis will be enggeated as a canse, if there be I 
specific history, and that other causes can be exclndt 
Syphilitic paralyses of the orbital muscles are a 
the later symptoms of the disease, and may be due t 
exostoses or gummata at the base of the skull, or i 
syphilitic neoplasms in the coarse of the nerve. Othq| 
neoplastic growths can, of coarse, cause these paralyses S 
the same way. 

After an attack of diphtheria paralyses of the orbita 
mnscles is not uncommon. 

The diagaosis of a central ca 
collateral symptoms, e.g., paralyses of otter nerres, h 
ache, loss of memory, etc. Frequently, as pointed ou 
von Gniefe, a diagnostic sign may be obtained from th< 
diplopia itself ; for, when of central origin, coalition of th( 
double images by means of prisms is difficult or imp< 
sible, the slightest motion of the patient's head or e; 
or of the prism, being sufficient to separate the i 
widely. 

Expei'ience shows, that complete paralysis of any one a 
the nei-ves supplying the orbital muscles, if unaocompaniec 
by other paralyses, rarely depends upon a central c 
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but th&t, if the latter exist, tke loss of nerve power is 
onlj partial. This, no doabt, is due to the fact that, unless 
the central lesion be very extensive — in whioh case other 
nerves will be involved — all the filaments of the nerve in 
queatioQ cannot be implicated ; while, at the base of the 
skull or in the orbit, any nerve or branch can be singled 
out by a, comparatively circumscribed morbid process. 
In the premonitory stages of tabes dorsalia, ephemeral 
partial paralyses, afEecting now one and again another 
of the orbital muscles, may sometimes be observed. 
In some casee of ophthalmoplegia externa, post tnorteni' 
examination has discovered disease (inflammatory changes, 
hatmorrhages) on the floor of the fourth ventricle and of 
the aqueduct of Sylvius. 

Conjugate paralysis is probably due to a lesion at the 
cerebral centre for the associated movements or co- 
ordination of the eyeballs. SchifE places this centre in the 
posterior portion of the corpora quadrigemina. Adamiik 
places it in the anterior portion. 

PTogiiosit. If the cause be central, the prognosis, I need 
hardly say, must be very cautiously given. If it be 
peripheral, recovery is very frequent ; much, however, 
depending on the natnre of the lesion. In cases where a 
cure is not effected, the antagonist mnscle often becomes 
contracted, and the eye is then rotated permanently and 
excessively in the corresponding direction. In cases of 
old standing, a permanent contraction of the muscles of 
the neck may be brought aboutfrom the inclination of the 
head which the diplopia has obliged the patient to adopt. 

Treatment. When the cause is peripheral, the medical 
treatment consists in drugs suitable to the fundamental 
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disease (rhemnatieTa, syphilis, etc.). Local depletion aft % 
the temple in the early stagee, and galvanism later c 
may be employed with advantage. 

Prismatic glasses may be nsed, either to eliminate the 
diplopia, or to excite the weak muscle to exert itself. In 
the former case the glass selected must completely | 
neutralize the diplopia ; but, as it can do so only for one I 
position of the eyes, prisma are rarely employed in thia i 
way. In the latter case, a prism slightly weaker than 8 
that BufBciont completely to neutralize the diplopia is 
selected; in order that, with a, little efiort, the weak I 
muscle may be enabled to bring' about single visi 
this effort Laving been succesafnlly maintained for some I 
days, a still weaker prism is prescribed, and so on. 

It is very important for the patient's comfort, while I 
awaiting his cure, that the affected eye should be covered, 
so that the distressing doable vision may be obviated. 

Surgical treatment is justifiable only when other meanB 
have failed to restore muscalar equilibrium. If the de- I 
viation amount to 3-4 ram., tenotomy of the antagonistio I 
muscle, with subsequent tenotomy of the associate mnacle ' 
in the other eye, will be sufficient ; but, if the deviation 
amount to 5 or 6 mm, advancement of the paralysed 
muscle in addition to the tenotomy may be reqiiired. | 
This sni^cal treatment applied to the internal and ex- ^ 
temal rectus gives satisfactory results, but in case of the 
superior and inferior recti it is not so satisfactory, while 
the oblique muscles should not be operated on. 

AdvancemsTii of a Muscle. (Intornal or Estemal 
Rectas.) If it he desired to advance the insertion of the 
paralysed external rectas of the right eye towards the | 
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cornea, tlie proceeding commenceB with tenotomy of the 
internal rectns. A curyed needle is then threaded 
with a rather long silk snture, and the latter 18 drawn 
through to half its length, and two oth 
threaded one on either end of the sami 
tendon of the external rectna 



? needles are 

suture. The 

divided 



the usual way, and seized, along with the conjouctiva 
lying over it, in a toothed forceps, one blade of the 
instrument being placed between muscle and sclerotic, 




Fig. 11' 



the other b]ado on the outside of the conjunctiva. The 
central needle is then passed through muscle and conjunc- 
tiva from within outwards (Pig. 117). One of the other 
needles is now passed from the conjunctival wound under 
the conjunctiva, and 3 to 4 mm. above the upper mai^iiu 
of the cornea, until it reaches a point some millimetres to 
the inside of the vertical meridian of the eye, where 
the point ia passed through the conjunctiva. The other 
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needle ia passed in the same way "below the coma 
ceatral needle is now cnt ofF, and thus two diatinofe.l 
sutures are formed. The two ends of one suture are bow J 
drawn tightly by the surgeon, and simnltaneouBly hi* 1 
assistant ties the two ends of the other suture. By thiK,J 
lueans the tendon of the est. rectus is drawn well I 
forwards. The further back the central needle is entereJ J 
through the tendon the greater the effect produced, but ] 
the immediate effect ahould be much more than that 1 
ultimately required. An immobilizing bandage is applied^ J 
and the sutures allowed to remain twenty-four to forty- 
eight houra. In performing this operation de WeckorV^ 
double strabismus hook for seizing the muscle to be- ] 
advanced, is a useful iustrument. 

Advancement of the internal rectus with tenotomy of 3 
the external rectus ia indicated, in cases where tenotomy 'I 
of the former muscle for convergent concomitant strabia-' 
mus has been performed, and where the result has been I 
excessive, with secondary divergence. This occurrence i& 1 
rarer now than formerly, when the belly of the muscle, ,1 
not merely the tendon at its insertion, used to be divided. 

The old plan of advancing a muscle by dividing it, and I 
then tying the eyeball over in the corresponding canthui 
(by a suture fastened to the bridge of the nose in the 
case of the internal rectus), is now no longer employed. 



Convergent Concomitant SiKAiKSMtrs. 
When treating of the Kelative Amplitude of Accom- 
modation {Chap. I. p. 11) 1 said, that with each degree of I 
convergence of the optic axes a certain effort of accom- 
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modation is associated. The greater tte angle of con- 
vergence the greater is the effort of accommodation. 

Of this physiological fact the hypennetropo often 
nnconeciously takes advantage. In order to brace np 
his aocOTOinodation in an esoessive degree for the sake of 
distinct vision, he increases the angle of convergence of 
the optic axes by rotating one eye (Fig. 118 L) somewhat 




PlQ. 118. 



inwards. The angle I' ia thns made larger than the 
angle I, and the effort of accommodation normally 
belonging to the angle I' is obtained, and the right eye 
(B) directed to the object A receives, consequently, a 
clear image of it on the retina. 

Convergent etrabismna naually appears in early child- 
hood, when small objects, snch as toys and pictures, begin 
to be closely observed, or perhaps a little later, when the 
first lessons are being learned ; in short, when the accom- 
modation begins to be called into action more continuonsty. 



TOBAS. ] 



It is at that time generally periodic, occmring ( 
when some great effort of accommodation is required.B 
Later oa, when these offorta occur more frequently audi 
are more suBtained, the ati'abismns usaally becom.es per-l 
manent in one or other eye ; Imt, in a small percentage of' 
aaaea, the squint remains periodic. 

In alternating strabismas the patient squints sometimetlfl 
with one eye and Bometimea with the other. This is 1 
commonly deyeloped from the permanent monolateral I 
form, in consequence of the patient preferring to see I 
objects situated to the side o£ the ngn-bquinting eye with! 
the squinting eye, e.g., if the left eye be the squinting eye, 
it is used for looking at objects on the patient's right I 
hand side. This practLco brings about contraction of I 
the right internal rectus and debility of the right ext«mal I 
rectus, which makes it difficult for that eye to move 1 
towards its own side, and it comes to be used only for.j 
objects at the patient's left hand side. The altemationl 
in the use of the eyes is advantageous, as it aei^ea to | 
keep the retina of each in good order (vide infra). 

The amount or degree of the deviation from the normal I 
position may be estimated in two ways : — 

1. By the linear method, i.e., by the number of milli- 
metres which the eye deyiates from its normal position, Th& j 
patient being directed to fix his vision on a distant object J 
straight in front of him, and the strabotometer (Fig. 119) 1 
being applied to the lower lid of the good eye, so that the o 
point may coincide with a perpendicular let fall from the I 
centre of the cornea, the munber of millimetres from J 
this point to the inner angle of the eye are read off; say I 
13 mm. The strahotometer is now applied to the squint- J 
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ing eye in the same way, and the nqmber of millimetres 
from the centre of the cornea to the inner angle read 
off ; say 8 mm. The difference between this latter distance 
and that in the healthy eye gives 
the amount of the de-riation, i.e., 
5 mm. 

2. By the Angnlar Method, The 
end here aimed at is to ascertain 
the size of the angle which the 
visaal axis of the squinting eye 
makes with the direction it shonld 
normally have. For this purpose 
a perimeter is employed.* The 
arc of the instrument being placed 
in the horizontal position, and the 
patient's head adjusted, he is told 
to look at a distant object on the 
prolonged central radius of the 
perimeter. The visnal axis of the 
aound eye will be directed to this 
point, bnt that of the squinting 
eye will cut the line of its normal 
visaal axis at a point this side of 
the vianal objeot, and will fonn with it a certain angle, 
which is the angle of the strabiamus. The greater the 
latter the greater the angle. Tho size of this angle is 
found as follows ; — While the patient maintains his 
gaze in the position just described, the flame of a 
candle is passed along the arc of the perimeter, until it 
comes to a point at which its reflection lies in the centre 

' Mr. Prieatly Smith's perimeter ia unsaitable for tlie e; 




Fig. 119. 
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of the deviated cornea. This givea ub the optical axia 1 
of the eye, whicli for our purpose is practically the bi 
as the Tisnal axis. The number of degrees of the angle t 
of strabismtis can be read off on the perimeter scale at the J 
point where the flame stands. 

This method of estimating the degree of sfcrabismnB haa 
been mnch nsed by Landolt. It may seem a more I 
scientific method than the linear, but I do not know that I 
it affords more accurate data for a proposed tenotomy, , 
or that it is in any way more practically useful. 

The form of Btrabismns which we are considering is 
t-enned coiicnmi'taiit, because the Bqnioting eye follows 
the straight one in all its movements to an equal extent, 
Stai-ting from the median position the parallelism of the 
optic axes is defective, and as the eyes are moved from 
side to side, this detective parallelism continues the same 
in direction and degree, neither increasing nor decreaBing, 
Moreover, if the straight eye be shaded and the squint- j 
iiig eye by this means obliged to fix the object of vision, ' 
say the sargeon's finger held up in the median line, it 
will be fonnd that the straight eye is now Hqninting . 
inwards. This deviation of the good eye is called the 
Hecondary deviation, and, in these cases of concomitant 
strabismus, is equal in degree to the primary deviation of 
the squinting eye. This is an important point, for it is a . 
chief aid in the difierential diagnosis of this form of 
strabismne from the paralytic form. (See Gen. Prin. No. 2, 
p. 375.) 

As a rule, these patients do not see double, and the'^ 
question will naturally be asked. Why is this? The 
image of the object looked at, it will he said, must be 



formed in the Bqninting eye on a, part of the retina not 
identical with that in the straight eye, but lying to the 
inaide of it ; and, hence, the image of the object should 
be projected by the squinting eye to its own side of 
the true position of the object (homonyniona diplopia), 
and the latter should therefore be seen doubled. The 
only reasonable answer which can be affordeii to this 
queetion is, that the form of strabismus with which 
we are dealing being to a, certain extent a physio- 
logical process, the mind involuntarily suppresses the 
perception of the image belonging to the squinting 
«ye, in a manner analogous to that by which, when 
we are deeply interested in conversation, all estraneouB 
souuds are unperceived, although they, too, mtrnt reach 
the nerve of hearing. This suppression of the image 
belonging to the squinting eye is probably aided by 
the indistinctness of the image itself, which is formed 
on a peripheral part of the retina, while in the good 
eye it falls on the macula lutea. We often find, too, 
that the squinting eye is ab initio more defective than 
its fellow {maculjv cornea, higher degree of H, astig- 
matism, etc.), and doubtless sach defect is often the 
factor that determines which will be the squinting eye ; a 
somewhat defective organ being the one most easily spared, 
and in which the image may be most easily suppressed. 

Tet, in a small percent^e of cases double vision does 
exist, and in a larger proportion it can be produced, if 
the acuteness of vision of the squinting eye be sufficiently 
good. To produce diplopia in these cases, the patient is 
directed to look at the flame of a candle some 3 m. 
distant, and a bit of violet glass is held before the straight 
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eye so as to diminisli the brilliaoc; of the image on 
retina, and then the patient may see double ; or, a prism I 
with its base tomed oatwarda may be held before th& 1 
squinting eye so as to throw ihe image near its ataoala^ 
and thiis diplopia is produced. 

The evils of strabismus are macb greater than mera 4 
distignrement and loss of expreBsion of the face. The I 
sight of the squinting eye, even if proyioualy good, j 
becomes defective from want of use, the seat of this J 
defect lying in the retina and optic nerve. There are I 
three stages of thia amblyopia esanopsift. 1. The generd 1 
power of vision of the retina is diminished. In thia- \ 
stage the separate exercise of the eye in reading, perhaps. 1 
with help of a magnifpng glass, is often of benefit. 
2. The predominance in aoutenesa of vision of the yellow 
spot over other parts of the retina is lost, and hence aa 
unsteadiness of fixation results, the eye feeling about, aa 
it were, for a part more sensitive than the rest. 3. Only 
the inner part of the retina from the macula Intea ia 
capable of perceiving objects, so that, even when the other 
eye is closed, the squinting eye does not rotate outwards. 
to fis centrally. 

Id neither of these latter stages does treatment give a 
satisfactory result as regards improvement of vision, 
although the ophthalmoscope may discover no pathological 
change in the fundus oculi. 

Treatment. Theoretically, the wearing of spectacles- 
for the complete correction of the hypormetropia should 
remove a strabismus. In practice this is rarely so. It 
may be, that if, at the very first appearance of a strabismns, 
the hypermetropia werefnlly corrected, and the spectacles. 
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constantly worn, the deformity might disappear. But 
pareots rarely briog their children for advice at this 
period, and, m.oreover, the wearing of speotaelea at so 
young an age would be attended with evident risk. 
When, however, a periodic strabismus comes under onr 
care, it is always worth while to attempt its cure by 
paralysing the accommodation with atropine for a 
number of weeks, acd prescribing the correcting glasses 
for the hypermetropia to be worn for distant vision, and 
a suitably higher number for reading, etc. After a time 
the atropine may be discontinued, while the correcting 
+ glasses are still worn ; and, occasionally, after some 
months, complete and permanent parallelism of the visual 
axes will by this means be obtained. As a mle, however, 
the treatment is useless, a fact which is due, probably, in 
some cases to an association of the habit of squinting with 
the effort to see distinctly. In confirmed permanent stra- 
bismus there is no prospect of such a cure. 

Orthopcedic Treatment. This is occasionally used for 
the purpose of diminishing a strabismuH, ov of curing 
some cases, or of making the prospects of an operative 
proceeding more promising. That it may be carried out, 
it is necessary that binocular vision shonld exist; i.e., 
diplopia, or the possibility of producing it, as above. 
Should the absence of diplopia depend on defective vision 
in the squinting eye, an improvement may be brought 
about by separate exercising of the eye with large type, 
etc. When binocular vision (diplopia) has been estab- 
lished, we ascertain what is the weakest prism which, 
with its base outwards, will bring the double images of the 
candle at 4 m. into one, and then dividing it in two (e.o., 
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if it bo prism 8° it is divided into 4°, base ontwards, for J 
&ich eye), we preBcribe it in epectacle form to be wi 
atactly for three weeks. Weaker prisma are then given, I 
and BO on until the deviation is completely overcome. ' 
Prisms of more than 6° before each eye cannot be pre- I 
scribed owing to their weight and to the colour e 
they prodnce. 

The stereoscope has been employed for this mode of!! 
treatment, the patient being required to combine the two J 
fields of viBion, which are brought just close enough tQid 
enable him to do so with a slight effort. After e 
exerciaea the fields of vision are removed from each other \ 
a little BO ae to require a greater effort, and so on until - 
the normal distance is attained, which implies parallelism J 
of the visual axes. 

Very few cases are either cured or relieved by thia J 
orthopcedic treatment, because few cases are suitable iot ■] 
it for want of binocular vision, and it requires mnoh I 
patience and intelligenoe on the part of the patient. Ab-J 
an after-treatment, when tenotomy has been perforn 
it is of more nse. 

Operative Treatment. I>ivieion of the Tendon of (A«l 
Internal Sectns Muscle is the measure which has to be ] 
applied to a majority of the cases which come nc 
notice. It is absolutely contra- indicated in periodic atra- ^ 
hismus only. 

Before proceeding to operate, two points of great im- 
portance are to be noted, viz. : — the presence, or other- I 
wise, of binocular vision ; and the degree of the outward 
mobility of the eye. If binocular vision exist, as it rarely 
does, the prospects of an accurate readjustment are , 
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increased. Still more important is the mobUity of the 
eye outwards — the efficiency of the eitemal rectus — for 
unless this muscle be sufEciently active, tenotomy of the 
internal rectus is apt to have little or no result, the eye- 
ball not being drawn outwards by its antagonist. Sacb 
loaa of power of the external rectus is often present, par- 
ticularly in cases of some standing and in alternating 
BtrabismuB. The extent of motion of the eye outwards 
and inwards should be compared with that of the good 
eye ; and it will always be fonnd, that the outward 
motion is decreased and the inward motion increased ; 
bat, if the outward motion be decreased in a marked 
degree, we must be prepared to put in a suture to increase 
the effect of the operation (^vide infra), i.e., to supplement 
the eitemal rectus in its effort to roll the eye outwards. 

By detaching the tendon of the internal rectus from 
the sclerotic at its insertion into the latter, the tendon, 
provided the external rectus retains sufficient power, is 
cansed to become attached to the globe further back, 
where its mechanical influence over the inward motion of 
the eyeball is less. Such a change in the position of the 
insertion of the internal rectus must be accompanied by 
loss of power of motion of the eye inwards. Bat this 
defect is partly covered by the above mentioned exces- 
sive motion inwards ; and, moreover, a alight loss of 
power of the internal rectus is readily compensated by a 
motion of the head, when objects very much to the side of 
the operated muscle are to be looked at. But, if the loss 
of power of the mnscle produced by the operation be too 
great, a want of symmetry in the actions of the internal 
recti for convergence of the visual axes and in the 
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aeiBociated motionB of the eyes towards the side of the I 
operated muscle will become apparent. In high degreeB 1 
of strabismus, which cannot be corrected {i.e., the tendon, 
cannot be caused to move back far enough) without giving' 
rise to marked loss of power of motion of the eye inwards, 
the difBculty is overcome by dividing the eSect of the 
operation between the two eyes. If, for example, there be 
a strabismus of 8 mm. in the left eye, 4 ram. of the de- 
viation may be corrected by a. tenotomy in that eye, while 
the remaining 4 mm, are corrected by a tenotomy of the 
internal rectus in the right eye. By this means each 
internal rectus ie weakened to an eqnal degree, and the 
symmetry of the motions of the eyeballs, maintained. If 
the deviation does not amount to more than 4 or 5 mm. 
it may be corrected by a tenotomy on the eqninting 
eye alone. 

It is possible to regulate the operative procedure so ae 
to produce the required efEect according' to the degree of 
deviation. The rules ■which guide ns in this respect 
were laid down by v. Graefe," and have not been modi- 
fied in any important particular. 

The tendon is attached to the sclerotic, not merely by 
its direct insertion, but also indirectly by connective 
tisane between its under surface and the sclerotic, by 
connective tissue between its upper surface and the con. 
juDctiva, and by connective tissue proceeseB which it 
derives from the capsule of Tenon where it pierces the 
latter. 

In performing tenotomy for strabiamns it is always 

necessary to divide every fibre of the true attachment of 

* ArcUvf. Ophthal. Vol. III. pt. i. p. 177. 
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the teodoD. The greater effects, in varying degrees, of 
the operatioQ are produced by the more or less extensive 
division of the indirect attachments of the t«ndon. 

The instrumentB required for this operation are, a 

spring-atop specnlum, a small toothed forceps, 

a binnt scissors somewhat curved on the flat, 
and a large and small strabismns hook (Fig. 
120). I frequently do the operation without 
an anfeathctic, as it is rapid and not very pain- 
ful ; but, if the patient ■wishes for it, I always 
put him under the influence of ether. 

The patient being placed on his back, the 
surgeon stands in front of him and < 
left hand side, if the left eye is to be operat-ed 
on ; or behind him, if it be the right eye. 
The speculum is then inserted, and the < 
junctiva over the insertion of the tendon of the internal 
rectna is seized with the forceps, and incisett with the 
Bcissora between the forceps and the eye. Into the 
opening thns made the points of the closed scissors a^ce 
inserted, and with a snipping action a passage is made 
through the subconjunctival tissue from the con- 
junctival aperture to the upper border of the tendon in 
the left eye, or to its lower border in the right eye. 
The scissors are then laid aside, but the conjunctiva ia still 
held in the forceps, while with the right hand the point 
of the larger hook is passed through the opening ttad. 
along the passage until the edge of the tendon is reaohed. 
It is then tnrned rapidly round and under the tendon, 
and the book ia brought close up to the insertion of the 
latter into the sclerotic, care being taken that the whole 



DISEASES OF TSB ETE. 



[CHAP, X 



breadth of the tendon lies on the hook. The forceps arq 
now laid aside, and the hook carrying the tendon ia trana-'^ 
feired to the left hand. One blade of the acisBors (held i: 
the right hand), ia now inserted between the globe aodthel 
tendon, and the latter is completely divided at its i 
tion. The Bnialler hook is then employed for searching J 
abov-e and below for any strands of the tendon which ] 
may be left undivided ; the test for complete division I 
bein^, that the hook can be brought up without obstruc- ■] 
tioa to the margin of the cornea. If the smallest segment 1 
of the tendon be left nndivided, the result of the operatio 
is apt to be unsatisfactory. Immediately after th 
operation a marked inability to move the eye inwards 
ahonld be examined for ; as this motion can now only 
take place by aid of any remaining connective tisane 
attachments of the mascle to the eyeball and capsule of 
Tenon. If this defect in motion be not present, or in only 
slight degree in comparison with the supposed extent of 
operation, it may be concluded that the tendon ia im- 
perfectly divided, and a new search for undivided filaments 
must be made. To estimate this loss of motion, it is neces- 
sary before the operation to note the degree of mobility 
of the eyeball inwards, and to compare it with the inward 
motion of the other eye. 

It is important that the esamination of the mobility of 
the eye just after operation should not be undertaken 
nntil the patient recovers from the antesthetic, as under 
its influence a tendency to divergence of the visual axes is 
nresent. 

An operation anch as I have described will correct a 
strabismus of 3 to 4 mm. (and of 18° angular measure- 
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ment) in an adnlt, provided the external rectnB ia suffi- 
ciently powerful. With a norraaily-acting external rectus 
an effect of even 5 mm. might be prodnced, if an exten- 
sive loosening of the Bnhconjunctival connective tissne be 
made. In children the effect is some 1-2 mm. greater 
than in adnlts. 

An effect of less than 3 mm. may bo prodnced by 
drawing the edges of the conjunctival wound together 
with a suture, the tendon being thus prevented from 
uniting with the globe so far back. The more conjunc- 
tivn, we include in the sutnre at each side of the wound, 
the more will the effect of the tenotomy be reduced. 
This restricting sntnre should also 
immediate result of the tenotomy is 
or desired. 

Another means a' 
effect of the operatio 
look towards the side of the tenotomized muscle for two 
or throe days afterwards. This can be effected by aid of 
a pair of goggles with au opening only towai'ds the side 
to which the patient is to look. 

If an increase in the effect of the operation be desired, a 
more extensive division of the indirect connections of the 
muscle with the sclerotic may be performed. The patient 
also may he made to look to the opposite side from that 
of the tenotomized muscle for some days, thua causing 
the tendon to become inserted further back. But, if a 
decided increase in the effect be desired, it is moat surely 
obtained by a conjunctival auture at the outer part of 
the globe. The point of a needle carrying a silk Butnro is 
entered through the conjunctiva close to the outer corneal 



o he applied, when the 
s greater than expected 



for diminishing the 
causing the patient to 
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margin in the horizoutal plane of the eye, and passed o 
betireen conjunctiva and cornea until it nearly reachea 
the estemal canthnB, when it is passed oat through the 
conjunotiTa. The closure of the suture draws the en- 
closed portion of conjunctiva into a fold, with the effect of 
rolling the ejehall outwards. The suture is left lying 
for two or three days, when the internal rectus will have 
become re-attached. The greater the fold of conjunctiva 
included in the suture, the greater is the effect of the 
latter. 

As the edges of the conjunctival wound cannot be 
accurately adjusted with sutures, none are applied for 
that purpose. They are only used, as above, to diminish 
the operative effect ; or, when an extensive loosening of 
the subconjunctival tissuo has been performed, to prevent 
sinking of the camncle. Some operators, it is true, em- 
ploy them with every tenotomy as a matter of routine. 

The immediate and ultimate effects of a tenotomy 
are by no means identical. Immediately after the opera- 
tion the effect is very marked, owing to the loosening of 
the tendon from its insertion. In a few days, when it 
becomes re-attoched, the effect diminishes, and in the 
course of some weeks there is again an increase in the 
effect, and this increase continnes for about a year, as 
above stated. 

The ultimate result may be estimated immediately after 
the operation, by testing the power of convergence. If 
the patient be directed to look with both eyes at the 
surgeon's finger held in the middle line, and it be ap- 
proached to within 12-15 cm. of his nose, and if the 
convergence of the eyes con bo maintained at that 
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diBtance, the effect will not be too great. But if, at a 
distance of from 18 to 20 cm., the operated eje ceases to 
convei^e, or begins to diverge, or if even at 12 cm. the 
convergence, although accomplished, cannot be maintained 
for more than a few momente, and that then the operated 
eye deviates outwards, ultimate divergence may be ex- 
pected, even thongh the actual position of the Tisual 
axes be correct. A restricting suture must be applied in 

Sometimes, although the patient converges up to 12 cm. 
satisfactorily, and maintains the convei^ence at that dis. 
tance for some moments, the eye will then rotate inwards. 
In anch cases there is danger of a recnrrence of the 
strabismus, which we must combat with convex glassea, 
exerciae of the binocular vision, the use of priHmatic 
glassea, etc. 

In every case of convergent concomitant strabismus, in 
which the deviation measures 5 to 6 mm. or more, its 
correction should be effected by a tenotomy on each eye. 
The insufficiency of the internal rectus is in this way 
distributed between the two eyea. For example : — If 
the deviation aniount to 6 mm. a tenotomy is performed 
as above to correct 3 mm. on the squinting eye. Correct- 
ing glaaaes for the hypermetropia are prescribed to be worn 
constantly, and in the course of fourteen days a tenotomy 
is performed on the non-squinting eye, which will enable 
it to rotate outwards and come into parallelism with the 
squinting eye. With such a deviation, it is well to 
restrict the efiect of this second tenotomy by means of a 
suture, so that not more than 2 mm. of the remaining 
strabismus may be corrected — for at least 1 to IJ mm. of 
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convergence Biould in each case be left behind. The 1 
reason for this is, that the effect of a f-enolomy of the 
internal rectus increases to that extent within twelve 
months, then to become permanent. If complete 
parallelism be present a weet or two after the operation, 
divergence is apt to appear in the conrse of a year. 

It is unwise to tenotomize the internal rectus of each 
eye at one sitting, nnless the convergence amount to more 
than 8 nun. For myself, I do not under any circumstances 
divide each muscle at the same sitting, bnt prefer the 
safer course of ascertaining the result of the first tenotomy, 
and after fourteen days applying such an operation to 
the second eye as will correct the remaining strabismna. 

The subconjunctival operation for strabismus, proposed 
by the late Mr. Critchett, is performed as follows : — 
A fold of conjanctiva is seized, cJose to the lower margin 
of the insertion of the muscle, and incised with a blunt- 
pointed scissors so aa to expose the tendon. A strabismus 
hook is passed through the opening and under the tendon. 
The scissors is now inserted and opened slightly, one 
point being kept close to the hook while the other ia 
passed between the tendon and the conjunctiva, and 
the tendon is divided close to its insertion. This 
method is very generally adopted by English surgeons. 
For myself, I prefer the operation (von Graefe's) pre- 
viously described, aa it much more readily admits of 
modifications of the effect. 

The operation for strabismus is dangerlass. It is never 
followed by inflammatory reaction, and the results 
obtained from it are most Batiafactory. 

Sometimes a small granulation appears at the conjunc- 
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tival woutid aftor a week or more. It shonld be Bnipped 
off with a HcisBora, not touched with a caustic, and does 
not reappear. Occaaioaally, a small arterial branch may 
be divided during the operation, and this, bleeding into 
the capanle of Tenon, may cause rather alarming exoph- 
thalmuB. The protrusion goes back in a few days with 
nse of a pressure bandage. I have only seen thia occur- 

Sinking of the caruncle, when it does rarely occur, 
can be remedied in the following way : — The conjunctiva 
is divided vertically about 6 mm. from the caruncle. The 
inner lip of the wound is raised, a scissors curved on 
the flat passed in, and the subconjunctival tissue as far 
aa under the sunken camncle separated. The subjnnc- 
tival tissue under the outer lip of the wound and as far 
as the corneal margin is loosened in the same way, and 
the two flaps are brought together with a suture, which 
includes a sufficiency of conjunctiva to draw the camncle 
well forwards. 

The after-treatment consiatB in the wearing of a ban- 
dage for two or three days, or, if a suture has been 
applied, until its removal. After this, if the effect of 
the operation has been as anticipated, the spectacles for 
correction of the hypenoetropia should be worn con- 
stantly. If the effect be greater than desired, the 
spectacles may be omitted, and the patient directed to 
use his eyes a good deal for near work ; or, the hyper- 
metropia may be only partially connected. In this way 
a certain amount of strabismus is again encouraged, by 
calling the accommodation into play. 

I prefer not to operate on children under five years of 
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age, as the daxiger of mearing epeciacles before that is too 
great. When younger children are brought, it is, I think, 
beet to postpone the operation, advising the parents in 
the meantime to blindfold the straight eye for an hoar } 
twice a day, in order to oblige the child during that t 
to use the squinting eye, and thna preserve its retinal i 
functions in good order. 



ISSHrFIClENCY OF THE lUTBRNAL ReCTI-MuSCLES. I 

In the normal condition, the orbital muscles are in a 
state of equiiibriom, no one muscle, or pair of musclea 
having more power over the eyeballs than its fellow. 

Insofficiency of the internal recti mnsclea implies a 
disturbance of this equilibrium. The internal recti in. 
these cases are so mach weater than the external recti, 
that the former are obliged to make a constant effort to 
prevent the eyes, or one of them, from becoming divergentj j 
and it is only the demand for single vision which stimu- 
lates the muscles to this effort. 

Mnscnlar asthenopia is the symptom caused by this 
insnfficiency. The patients complain that, after using ' 
their internal recti in reading, writing, sewing, or othei 
near work for a time, they begin to find the objects 
spreading, becoming indistinct, and perhaps doubled. 
Pain in and about the eyes comes on. These symptoms ■ 
gradually increase, until the work has to be discon- 
tiuued. 

The diagnosis of the condition can be made certain by j 
the following methods. The patient is directed to look 
at the tip of the Burgeon's finger held up in the middle | 
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line. The finger is bronglit slowly closer to the eyea nntil a 
certain point ia reached where the internal rectus of one 
eye ceases to act, the other eye still remaining in Biation. 
The first eye, upon the finger being advanced a little 
more, usnally becomes divergent. 

Or, if the tip of the finger be held some 20 cm. from 
the patient's eyes, and if, with his other hand, the snrgeon 
cover one of the eyes, say the right, while the left is 
cansed to fix the finger-tip, it will be found that the eye 
under the hand is diverging, and, when the hand is re- 
moved from it, it makes an inward motion, in order again 
to fix the finger-tip. The explanation of this is, that, 
whea one eye ia covered, there ia nothing to bo gained in 
the way of single vision by an escessive exertion of the 
weak internal recti ; and, consequently, the eye which is 
excluded from the act of vision, is abandoned to the 
control of the over-strong exteraal rectus, and only 
returns to its normal position, when, being re- 
stored to participation in the act of vision, 
diplopia would otherwise be present. 

The best and most accurate test ia the follow- 
ing : — A dot with a lino drawn vertically through 
it (Fig. 121) on a sheet of white paper is given 
to the patient to look at, at his usual reading dis- 
tance. Before one eye, say the right, a prism of 
about 10° with its base downwards is held verti- 
cally. This, in a normal eye, would produce a 
double image of the dot, so that the figure would 
seem to be a line with two dots, the upper dot 
being the image belonging to the right eye. In insufficiency 
of the intemi the image o£ the right eye would not only 
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be higher than that of the left, but it wonld ako stand tdj 
the left (crossed double images) more or less, sothatherBi 
the picture is that of two lines each with a dot, the upper I 
line and dot standing to the left hand aide (Fig. 122). This I 
crossed diplopia indicates divei^ence. Ths J 
explanation of the experiment is 
lowB: — When a prism ia held before thel 
right eje, the possibility of single vision ia I 
remoyed, and, insufficiency esiating, the J 
wenlc internal rectus of the right eye has I 
no object in greatly exerting itself, and I 
consequently abandons the eye to the trao-^ 
tion of the external rectus. Hence the 1 
divergence and projection of the image of' | 
this eye to the opposite side. 

The degree of insufficiency existing may fl 
be determined by this same experiment. | 
If a weak prism be held with its base in- J 
wards before the left eye, in the above case, I 
the images of the lines will appear to be I 
brought closer By gradually increasing the power of J 
the prism, one will be foand which brings the lines! 
together, so that the picture will now be that of two I 
dots over each other on one line. This priara ia thai 
meaanre of the insufficiency. 

Insufficiency of the internal recti is a common attendant I 
upon myopia (p. 34), and in that form of refraction is more I 
likely to be troublesome than in emmetropia or hyper- j 
metropia, owing to the necessariij close approximation 
of objects to the eyes. Probably it is to a certain e 
tent congenital, like the myopia, and is further developed 1 
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by the constant demand for the efEort of convei'geuce. 
In myopia not on]y does insufBcieney cause astheuopia, 
"but it acts injuriously by promoting posterior staphyloma, 
owing to the excessive straining of the muEcles. 

Treatment. In. moderate degrees of myopia, the use of 
such Goncare glasses as will permit the patient to read 
at 35 cm. distance may relieve the asthenopic symptoms, 

Decentration of these glasses may give further aid. 
If the glasses be so set in the spectacle frame, that their 
oentros are on the outer side of the visual lines, the 
inner half of the glosses act as prisms with their bases 
inwards (Chap. I. p. 2), and by them the rays are broken 
inwards, i.e., towards the macula lutea in each eye, so 
that a slight divergence may take place without diplopia, 
«tc. In this way the internal recti are relieved. Should 
the case be one demanding the use of convex glasses 
(hypermetropia, presbyopia) the decentration ninst be in- 

A more perfect and accurate method is that of pre- 
scribing priama, bases inwards, to be worn for reading 
and other near work. These may be combined with 
-concave or convex glasses where such are indicated. The 
prism which is the measure of the insufficiency (see 
above) is divided between the two eyes. If it be 4", a 
prism of 2" is placed base inwards before each eye for 
near work. Very high prisms cannot be ordered, owing 
to the colour effects they produce ; and, in cases where they 
would be reijnired, the insufficiency can be only partially 
■corrected. 

Operative Treatment. This consists in weakening the 
too strong external rectus by tenotomy. The danger 
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of the method ia, that convergent strabisiaas 
homonymoas diplopia for diBtant objects may result, 
unleas the caee be eaitable for operation. Only those 
cases are suitable, iu whicli absolute divergence of th6 
visual asea is present; or, in ■which, with a prism of not 
less than 10° base inwards before one eye, the flame of 
a caudle at 3 m. distance is seen single, or if perhaps 
doubled for a moment, then becoming Biugle. When, with 
such a prism, single vision is present, the external rectus 
by an efEort must have overcome the effect of the prism, 
and it ia admissible to deprive the muscle of the power 
represented by that effort or prjsm. If diplopia be pro- 
duced by a prism of 10° the tenotomy is contraindicated, 
for the effect of the latter could not bo modified to the 
slight power of abduction indicated by a weaker prisi 
A source of error in the ascertaining of this abducti( 
prism which must be guarded against is, that the patieui 
may suppress the ima^e of one eye, and that his sing] 
vision may be merely due to the fact that he 
with the other alone. The higher the abduction pi 
the moro extensive may be the division of the st 
junctival tissue, etc., while with weak abductic 
effect must be diminished by a conjunctival suture. 

Immediately after the operation there should be a cei 
tain amount of convergence, as shown by homonymoi 
diplopia in the middle line for the flame of a candle aj 
3m, distance. This convergence, or diplopia, should 
be greater than can be corrected by a prism of 10°. Mop»j 
over, if the candle be moved from the roiddio li 
the opposite side frooa the operated muscle (to the righl 
if the left external rectus has been t«notomized) thei 
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ehonld be no oonverg^ence (no diplopia), aad a vertical 
prism before one eye sbonld only canse double im^es 
placed directly over each other. If by these experimenfa 
it ia shown, that the operation htta produced an excessive 
effect, the latter mnst be dhniniBhed by a suture drawing 
the lips of the conjunctival wound together, and including 
more or less conjunctiva according to tho escesa to be 
corrected. Or, if a suture has already been applied^ and 
the result be still in excess, it must be withdrawn, and a 
still more restricting suture inserted. In all these cases, 
convergence mnst of course be present when the candle 
ia carried over to the aide of the operated muscle ; this 
disappears — except perhaps at the very moat extreme 
position on that aide — as also tho convergence in the 
middle line, by reason of cicatricial contraction at the new 
insertion of the tendon; always provided, that the indi- 
cations for the operation and its performance, aa above 
set forth, have been accurately attended to. 



K"ystaomds. 
This term indicatea an oscillation of the eyeballs from, 
side to aide (the most common form), in the vertical 
direction, or rotatory (caused by tho oblique muscles). 
It is most commonly found with congenitally defective 
vision, microphthalmus, coloboma of the choroid, in 
albinos, etc., but it may be acquired, and ia often seen in 
those employed in certain mines on the Continent. The 
imperfect power of fixation, the macula lutea not being 
preferred above any other part of the retina for central 
fixation, is in these cases one factor in the causation of 
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the nystagmus. Probably some disturbance in the 
muscular equilibrium is another. 

Those patients in whom nystagmus is due to a con- 
genital defect of vision, do not complain of oscillation 
of the objects they look at, but individuals who become 
affected with it in later life are much troubled with that 
symptom. 

Treatment is unsatisfactory in its results. Improve- 
ment of the acuteness of vision by separate exercise of 
the eyes, and correction of any anomaly of refraction 
should be tried. If strabismus be present, it should bo 
corrected, after which a diminution in the oscillations 
may result. 
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DISEASES OP THE ORBIT. 

Inflammation of the Connective Tissue of the 

Orbit. The Sym-'ptoTiis of this affection are : — Eryaipela- 
tojiB swelling of the lids, especially of the upper lid ; 
serene ohemoHia ; pain in tlie orbit, increased on preasnre 
of the eyeball lackwards ; violent facial nenralgia ; ex- 
opbtbalmuB, with impaii'ment of tbe motions of the eye 
in eveiy direction ; and high fever. 

Vision is not generally affected, but Bometimes it is 
BO from optic neuritis, and then, too, mydriasis is seen. 
The cornea is often anMsthetic, or partially so. 

The BnrgBon, by pressing the tip of his fourth finger 
between the eyeball and the margin of the orbit, may feel 
a more or less resistant tnmour. This gradually increases 
in some one direction, the integament in that position be- 
comea redder, and fluctuation pronounced, and the abscess 
finally opens through the skin or into the conjunctival 
sac. Restoration to the normal state nsnally comes 
about, but in some cases complete atrophy of the optic 
nerve supervenes. 

CoMses. Tho inflammation may bo idiopathic, or ei- 
poaure to cold, etc., may be the only assignable cause. 
It may be due to : — Perforating injuries of the orbital 
tissue, or the lodgment of foreign bodies in the orbit. 
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Erj-sipelas of the eyelids. SepticBBmia after anrgic* 
operations, etc., or in metria. Periostitis of tte orbr^fl 
and, according to Berlin," hypopion keratitis. 

Treatme7it. Locally, ponltioes or warm fomentatioi 
and when pns has formed its earliest possible evacaatioa,.! 
by preference from the conjnnctival sa^. The gener 
constitutional treatment suitable to each cnse need i 



Capsulitis, or Inflammation of tlie Capsule i 
Tenon, is an affection concerning the occurrence of whid 
there is some doubt. t Its symptoms are said to be :^> 
Moderate exophthalmns ; pain accompanying the motional 
of the eyeball; indistinct fluctuation around the eyeball u 
and some chemosis and subconjunctival injection. 

It may he due to injuries of the capsule {as, very rarely J 
in strahismua operations), or to osposure to cold. 

Treatment. "Warm fomentations. Evacuation of pnHv 
if it should form, Constitutional measures. 

Periostitis of the Orbit. Acute periostitis has many^ 
symptoms in common with phlegmonous inflammation o 
the orbital connective tissue, which generally accompanies 
it, but may usually be distinguished from the latta 
infiamraatjon occurring independently, by the fact, i 
first pointed out by the lato Mr. John Hamilton c 
Dublin,! ^^B,t in it pressure on the orbital margin ! 
painful. The absence of this tenderness, however, is n 
always conclusive of the ahsenee of periostitis, especialljQ 
when the latter ia restricted to the deep parts of t 

" Gracft iind S(BmUck'i Sandbuck, Vol. VI. p. 521. 

+ Berlin. Oraefe -und Sami)ch'i Handbueh, Vol. VI. p. 5S1, elo. ! 

t Lhiblia Jowrnal of Medical Scitaca, 1838. 
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orbit. In periostitis the eyelids are not UBualiy bo 
swollen aB in inflammation of the orbital tiasues. Snp- 
ptiration may take place, necroaia in conaeqnence of de- 
tachment of the perioateuni come on, and communicationa 
with the neighbonring caTities be formed. 

Periostitis of a m.ore chronic form, and without tendency 
to suppuration, occurs moat commonly In persons with a 
conatitutional rhenmatio tendency. It is accompanied 
by pain in and about the orbit, and there ia incTeased 
tendemesa on pressure of the eyeball backwards. Ex- 
opbthalmus and all other outward signs are UBuaJly 
wanting. 

The Prognosis depends much on the aeat of the inflam. 
mation. If this be in the deep parts of the orbit, thickening 
of the perioateum may cause permanent protrusion of the 
eyeball, extension of the inflammation to the optic nerve 
may result in optic atrophy, the orbital muscles or the 
nerves which supply them may be implicated with 
consequent paralysis, or, finally, the periostitis may strike 
into the meninges of the brain. When the inBammation 
is near the margin of the orbit, early evacuation of pus, 
if it has formed, reduces the process within safe bonnda; 
and this position is one of less danger in respect of its 
surroundings. 

Causes. Periostitis of the orbit may be caused by 
blows or other traumata, by extension from neighbouring 
cavities, by syphilis or rheumatism. 

Treatment. Warm fomentations. Exit given to pna if 
possible. Conatitutional measures. 

Caries of the Orbit is very frequently the result of 
periostitis, but often commences in the bone. It may 
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attack any part of the orbital walls, its favourite ( 
being tte margin above and to the owtaide, or below a 
to the outside. When it is seated deeply in the orbit, 1^ 
often canses eiophthalmua and pain. At the margin i 
produces oedema and swelling of the eyelids with conjuno-fl 
tivitis, and, suppuration coming on, the abscess o 
throngU the integument or conjunctiva. A fistula is aptil 
to remain for a length of time, and, the skin being drawnj 
in to this, ectropion of the lid is produced. If a portiortH 
of dead bone come away, the resulting cicatrix ia liable to>| 
maintain the eotropium (pp. 153, 154). 

The chief cause of caries of the orbit is stromfcj 
Traumata may also give rise to it. 

Treatment. The evacuation of purulent oollectionrt 
at the earliest possible moment — if deep in the orbit, bya 
the careful introduction of a long biatoari — the insertion J 
of a drainage tube, and the regular syringing of the cavity; j 
with antiseptic solntions, until no more rough or bara] 
bone can be felt with the probe. 

Injuries of the Orbit. Wounds of the soft parts in! 
the supra-orbital region, involving tho anpi-a-orbital^ 
nerve, were formerly believed to be capable of producing J 
a reflex amaurosis, and many such cases have beeal 
recorded under the name of aupra-orbital amaurosis.. 1 
By the light of modem physiology and ophthalmology it I 
is not probable, I might say not possible, that any waiAs I 
reflex could take place, and it can hardly be doubted thalkl 
the blindness in those recorded cases was brought about in' 
some other way, e.ij., orbital periostitiH, concomitant icijiii^ 1 
to the eyeball itself, facial erysipelas, intracranial lesionsi 1 
and BO on. 
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Perforating mjnries of the orbit through the eyelids 
by prodi of walting-canea, etc., and the lodgement of 
foreign bodies in the orbit are seriona accidents. They 
are liable to be followed by phlegmonous inflammation, 
or, if a pointed weapon (stick, sword-cane, etc.) has been 
pnshed into the orbit with some force, it may pass through 
the bony wall and perforate the brain with fatal resnlt. 

Treatment. Foreign bodies should be removed by dila- 
tation of their wounds of entrance, or by the formation 
of a new passage through the conjunctival fornix — and 
great care shonld be taken to prevent the onset of in- 
flammation, or to keep it within safe bounds. 

Tumours of the Orbit necessarily give rise to 
exophthalmns, and the motions of the eyeball are generally 
impaired. Vision often remains good until a very late 
period, unless the optic nerve becomes involved in the 
growth, which is a rare occurrence ; but, finally, optic 
neuritis or optic atrophy iuduccB blindnesB. The npper 
lid becoming wonderfully enlarged protects the cornea 
from exposure and consequent ulceration, until at last 
the great protrusion of the eyeball no longer admits of 
this, and the cornea is destroyed. 

When the tumour has attained a certain size, it may 
be felt by the tip of the finger passed into the orbit, and 
some idea of its consistency and mobility can be formed. 

In every case, the history, the rapidity of growth, and 
the general condition of the patient are important items 
for consideration. 

Cysts, Dermoid cysts are amongst those most fre- 
quently found. They grow slowly, and finally reaoh 
very considerable size, and then bulge out between the 
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eyeball and Tanrgia of the orbit. Pressure upon i 
protmding part canBes it to dimiaiah, while the ozopl 
t}ia,liniia is at the same time increased, and distiiU 
flnctnation in the protruding part can be felt. The 
growth of the cyst is unaccom.panied by pain or other 
inconvenience. The contenta are generally either serous 
or honey-like, and, occasionally, hairs and other epidermic 
formations have been found in them. 

Treatiiierit. The cyst should be freely opened at the 
moat prominent point, evacuated by gentle preasute 
backwards of the eyeball, and the sac syringed out 
two or three times daily with a solotion of carbolic 
acid (1 in 40), until all discharge has ceased. The 
opening will then close, while the eyeball will already 
have returned to its place. If the contenta of the cyst 
are solid or nearly bo, it becomes necessary to extirpate it 
in toto. To do this, as in other tumours also, a horizontal 
incision must be made along the orbital margin through 
the eyelid, in order that the cavity of the orbit may be 
reached ; or, two perpendicular incisiona at either oanthuB 
through the upper lid may be made, and the latter turned 
upwards. With hooka or forceps and acalpel or scissors 
the cyst wall must then be carefully separated from all 
adheaiona. 

Exostoses occur as the result of inflammation of the 
bone and of periostitis, and are usually of the kind 
known as ivory exostosea. They spring most commonly 
from the ethmoid, or from the frontal bone. Their 
surface is tuberous. Their growth is extremely slow, in 
many instances commencing in infancy and lasting into 
advanced life. 
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Operativa interference is only justifiable wliere the 
tumour does not start from the roof of the orbit, und 
where there is reason to think it is attached to the orbital 
wall by only a, narrow base or pedicle. Several instaBces 
are on record, in which the growth has become sponta- 
neonBly separated by necrosis of its pedicle. Beyond the 
deatmction of the eyeball, there ia no danger associated 
with these tumours, even if their growth take an intra- 
crajual direction ; but they caase serious disfigurement 
and much pain. 

Carcinoma and Sarcoma. The first of these tumours 
takes its origin in some neighbouring cavity and grows 
into the orbit; or, it may start from the orbital walla ; or, 
in the retro-bulbar connective tissue. Sarcoma may origi- 
nate in many diSerent positions, most frequently perhaps 
in the periosteum and in the connective tissue about the 
lachrymal gland. These malignant tumours, after destruc- 
tion of the eyeball by pressure, or by phthisis following 
ulceration of the cornea, attack the bony walls of the 
orbit and its surroundings. Many forms of sarcoma, 
however, are non- malignant. 

The early extirpation of the tnmonr affords, in general, 
the only prospect of saving the patient's life. 

Pulsating Exopkthalmus. This title includes a great 
variety of vaacolar tumours, the majority of them having 
their origin within the cranium, while the remainder are 
tmly orbital. Symptoms common to all these processes 
are : — Eiophthalmus ; the presence of peculiar bruits 
which can be heard over the orbit, and usually also over a 
more or less extensive portion of the skull ; and pulsation, 
apparent in the eyeball or at some point of the orbital 
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aperture.* The last aj-mptora may occasionally be abssi 
during the whole or part of the progress of the cassj 
The intracranial vaecnlar tumonra with which we ai^ 
most likely to have to deal arc : — Anenriam of the opIi<4 
thalmic artery at its point of origin from the interDSliB 
carotid ; anenriam of the latter vesael ; and arteri 
venouB anenriam from commnnicatioa of the internal 
carotid with the cavemona sinns, this latter of traumatiffl 
origin. In the orbit the following occnr : — Tme ananJ 
riam of any of the arterial branches ; diffused o 
scribed tranmatie anenrism ; arterio-venous i 
also of traumatic origin ; anenrism per anastomosis ; a 
teliangiectic tnmonra. 

Htemorrhage ia liable to prove fatal in these cases. 

Treatment. Ligature of the common carotid affori 
the best prospect of cure. Digital compression of t 
vesael baa produced euro in some caaea. 

Exophthalmic Goitre (Graves' Diseaae, Basedow'»B 



Symptoms. The three principal symptoms of thi 
disease are : — Increased rapidity of the hoart'a aetionjj 
which may reach 200 beats per minute ; tuniofactiou ofl 
the thyroid gland ; and, exophthalmus. Of these thai 
cardiac symptom is the most constant, and the first i 
appear ; either or both of tho others may be wanting, 

Von Graefe's Symptom ia a very early, tolerably con- 
stant, and perfectly pathognomonic one ; it consists in an 
impairment of the consensual moTement of the upper lid 
in association with the eyeball. When, in tho normal 
condition, the globe ia rolled downwards, the upper 
• Saltier, Gracfe mid Samiick'a Nandbuch, Vol. VI, p. 715. 
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«yelid falls, and thns its margin is kept throaghoat in 
the same relation to the npper margin of the cornea. 
In Graves' Disease the descent of the npper lid does not 
take place, or ouly in an imperfect manner; and, conse- 
quently, when the patient looks down, a zone of sclerotic 
becomes visible between the margin of the Jid and tho 
cornea. This symptom ia often present prior to any ex- 
OpLtha]inus,acdmay continne after the latter disappears, 
and ia not seen in protrusion of the globe from othei" 



Stellwag's Sign is also veiy constant. It ia an ab- 
normal widening of the palpebral apertnre, due to 
retraction of tho upper eyelid, with incompleteness and 
diminished frequency o£ the act of involuntary nictitation. 
It is this gaping of the palpebral aperture which gives 
the characteristic staring aspect to the patient. Otto 
Becker has pointed out that, in a majority of the cases, 
spontaneous pulsation may be seen in the retinal aj-teries, 
which are dilated, as are also the veins in a slighter 
degree. The vision and the condition of the pupil are 
unaffected by the disease. In some cases there is an 
increased flow of tears, but most of tho patients complain 
of a dryness of the eyeballs. The sensibility of the 
oomea is diminished. Ulcers of the cornea are not 
common, but are more often seen in men than in women, 
although Graves' Disease is more common in women. 
The exposure of the eye and dryness of the cornea are, 
probably, to a great extent, the causes of ulceration when 
it occurs ; but Sattler* inclines to the belief that it is also 
largely due to paralyaisof the nervous supply of the cornea. 
* Graefe und Sccmdch't Handbacli, Vol. VI. p B63. 
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The patients are often fajsterica] ; sod eroi i 
pejchical diatartnncee hare been noted, ebcIi ms p 
and tuttAtiml gaietj, rapidity of Bpeecfa, sod gmt ir 
bili^; or, on tlie other li&Bd, extreme depression and e< 
att«mpta at enicide. AJso, lose of memtny, and tnj 
to make a mental effort. The motions of the e 
hare in aome caseB been defective, a fact for which i 
ejtophthalmus does not account. The progress of I 
disease ifi, a^ a rule, very chronic, extending over montJ 
or years, bat liable to flnctnations in tbe intensity of il 
eymptoDui. A few cases have been recorded in which i 
became fnlly developed in the coarse of some honrs i 
days. After a lengthened period and many finctoatnm 
the aymptoms Rlowly disappear. Occasionally a e 
permanent swelling of the thyroid may remain, 
moderate amount of exopbthalmns. About 12 per o 
of the caeefl go from bad to worse, and cud fatally fi 
general exhanetion, organic disease of the heart whi 
may have come on, cerebral apoplexy, hsemorrhage f 
the bowels, or gangrene of the extremities. 

CautM. Anfflmia and chlorosis are general conditior 
very often present, as also irregularities of menstmation 
Severe illneBses are recorded as having gone before thf 
onset in many cases, and also excessive bodily or mentai 
efforts. Great sexual excitement has been known to b 
followed by Graves' Disease, and depressing psychic 
oanses are not nnfreqnent. In many instances, howeveBf 
the patients have been perfectly healthy, and no ( 



The enlargement of the thyroid is dne, in the first in- 
stance, to dilatation of its vessels, bnt in a late stage hyper- 



trophy of the gland tissue may be produced, and increase 
of its coanectiTe tissue, and even cystic degeneration. 
The eiopbthalmus is due to hypereemia of the retro-bulbar 
orbital tissues ; as is demonstrated by a vaecalar bruit 
often present, and the fact that steady presBore on the 
globe diminishes the protrusion. Hypertrophy of the 
orbital fat may be found post-mortem, bat is, doabtlesa, 
secondary to the hjpertemia. 

The Theory most widely held as to the Nature of the 
Disease represents it as a lesion of the cervical sympathetic, 
which caoses paralysis of the vaso-motor nerves, and con- 
sequent goitre, exophthalmuE, and pulsation and dilatation 
of the carotids and retinal arteries ; while it causes excited 
cardiac action by reason of a permanent irritation of the 
excito-motor nerves of the heart, which also run in the 
cervical sympathetic. Here the difficulty arises, that two 
of the chief symptoms are attenipted to be explained as 
&e result of paralysis, while the third is said to be due 
to excitation. The absence, as a rule, of a pupillary 
symptom is a strong argument against a lesion of the 
Bympathetio. That a state of continuous irritation of 
the sympathetic should exist is improbable and without 
proved physiological analogy. With regard to paralysis 
of the sympathetic causing the goitre and exophthalmos, 
it is doubtful whether it could do so, for experimental 
division of the sympathetic has not produced these 
symptoms in animals, nor have they resulted in clinical 
cases of paralysis of that nerve in man, although the 
pupillary symptoms have boon marked. Post-mortem 
examination has, no doubt, in a very few instances 
revealed alterations in the cervical sympathetic, but they 
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have been of an inconBtant nature and were wholly want- 
ing in the vast majority of cases which have been micro- 
scopically examined. 

These considerations tend to discredit the sympathetio 9 



Professor Sattler, of Erlangon,* has advanced a the< 
which is worthy of consideration. He assumes a lesion I 
of those circnmscribed portions of the vaso-motor centra 1 
in the brain which preside over the vaso-motor nerves of J 
the thyroid gland and of the intraorbital tissue, and I 
believes that the great constancy with which enlargement I 
of the thyroid and exophthalmus are present, indicates an 1 
intimate local relation of these two portions. He attri- | 
bates the cardiac symptoms to a lesion of the cardio- 
inhibitoiy centre for the pneumogastric. He also regards 
Graefe's symptom as due to a central lesion, namely, 
of the co-ordinating centre for the associated motiona I 
of the lids and eyeball ; while Stellwag's symptom 
he believes, as did Stellwftg himself, to be due to t 
lesion of the reflex centres, which are excited by atimnli 1 
from the retina and from the sensitive nerves of the | 
cornea and conjunctiva. Battler's theory derives im- 
portant snpport from the experiments of Filehne.t ' 
When this observer divided the restiform bodies in their 
upper quarter, the incision not being carried ao deep as 
to wound the roots of the vagus, yet the functions of the 
latter nerve became impaired, exophthalmns was pro- , 

• Oratfe und Samiich'a BandbucK, Tol. VI. p. B8i, et jej. 

t Znr PatbogeneBB der Bassiion'acliGn Kraniheit. SUsungibtr. d. 
phy>. Med, Soc. zu Erlangm, 14 Jnl;, 1879, p. 177. See ateo Gra^e 
and Samisch's Handhack, Vol. VI. p. 1001. 
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duced, and although the thyroid did not ewell, there was 
Taso-inotor paralysis in the ears, thyroid, and anterior 
part of the neck. Hence Filehne conclndes : — that Graves' 
Disease may be produced by paralysis of certain nerve 
regions controlled by the medulla oblongata, and that the 
pointe traversed in common by the nerve-patha concerned 
are the restiform bodies : that the ezophthalmus and 
goitre depend on dilatation of the blood vessels : and that 
the increased heart's action is due to diminution or - 
abolition of tone in the pneumogastric. Post-mortem 
examinations in the human eubject are necessary to 
establish Filehne's theory, but he points out that negative 
results froni some of these woald not be fatal to his 
theory, as the occnrrence of functional affections of the 
■central nervous symptom, is admitted. Dr. William A. 
Fitzgerald,* points ont, that exophthalmic goitre is 
frequently complicated by symptoms which are clearly 
due to a central lesion, such as symmetrical paralysis of 
the external recti, paralysis of the associated motions of 
the eyes, and glycosuria. 

A very able explanation of the marked preference shown 
by the symptoms for the right side of the body is given 
hy Dr. W. A. Fitzgerald (Zoo. cit.). Bilateral symraetiT 
(donlile exophthalmus, and swelling of each half of the 
thyroid) although not uncommon, ia not the rule, especi- 
ally in the early stages ; and, when want of symmetry 
eiists, the preponderance of symptoms is on the right 
side, the right eye protruded, and the right lobe of the 
thyi'oid enlarged. It has occnrred to him, that the 

* Theory of a Central Lesion in Exophthalmic Qoitre. Dublin Jour. 
JUtd, Sc. March and April, 1883, 



extreme oonstaiicjr of tlie cardiac Bjmptoms afford a, c 
to the problem of tliis preference, for he believes that it, ] 
too, is & rigbt-eided Bymptom, aa it is more than probable 
that it is tbe right vagtiB which is chiefly couoenied in. 
the inhibition of the heart, and that tho left has bat little | 
power of the kind. Arloing and Tripier'a* esperimentB, ■ 
and those of Masoinf and of Meyer J show this, and , 
BCTeral cases are on record, in which irritation of the rig'ht 
pnenmogaatric in man cansed marked cardiac inhibition. 
Fitzgerald thinks, also, that the mode of development 
of the heart affords an explanation of the supply of that 
organ by the right rather than by the loft vagus ; for, soon 
after its appearance in the embryo, it projects to the right 
side, where it comes in relationship with the corresponding 
vagus. 

Treatment. A principal part of this conaista in the 
careful regulation of the patient's general health and 
functions. Freedom from mental ansiety and excite- 
ment, regular hours, moderate exercise, and change of 
air are most important items. In mild forms of the- 
affection, and eapecially if the aneemia be well marked, 
iron internally is beneficial, but in severe cases it has the 
opposite effect. Quinine in moderate dosea has been 
employed with benefit in some cases. Trousseau recom- 
mended digitalis in large doses, but its effect most be- 
watched, Tho beneflcial action of iodide of potassium in 
ordinary goitre has suggested its use in this disease, bat 
under its influence the symptoms are sometimes aggra- 

• Artkiva lU Phyiiologie, Tomo V. p. 168. 1873. 

+ BuU. dt {'Acad. Roy. di Med. dt Btigr, Tome VI. Sue Bene, p. 4. 

i Dm HemmungiaerveiuyBtem <]«s Henaai, p. SI. 1SS9. 
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vated, and it is doTibtfal wHetlier tHejare ever relieved by 
it. The local application of tincture of iodine to the goitre, 
and on the npper eyelid, are sometimes of nse in diminish- 
ing the size of the exophthalmns and thyroid swelling. 
Ergotin internally has been tried, and with advantage in 
some instances. Sattler warmly recommends a well 
regulated hydropathic treatment, when the x)atient is not 
too excitable. Paroxysms of cardiac palpitations, etc., are 
best combated with ice applied to the head, heart, and 
goitre. The sympathetic theory has induced the trial of 
a galvanic treatment of the cervical sympathetic. In 
cases where the exophthalmns is so great that the cornea 
is exposed, even during sleep, it is desirable to perform 
tarsoraphy (p. 132), and the same operation is indicated 
when, the disease having subsided, the exophthalmns still 
remains to a degree which gives the patient a disagreeable 
expression. 
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Illustrated by 170 engravings, 8vo, i8s. 
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A PRACTICAL TREATISE ON TUMOURS OF THE 
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thology and Treatment. With lUus------ " - -- " 
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large Svo, 253. 
A TREATISE ON INSANITY. Large 8vo, 15 b. 



SYLLABUS OF MATERIA MEDICA FOR THE USSl 
OF TEACHERS AND STUDENTS. Based on a selec- f 
tion ot definition of subjects in teaching and examining ; 
also on an estimate of the relative values of articles and prepars-d 
tions in the Britieh Pharmacopccia with doses affixed. Seventh ■ 
Edition, i5mo. [In preparaiion. T 



GRAILY HEWITT, M.D. 
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THE STUDENT'S MANUAL OF VENEREAL DIS- 

-■ EASES. Being a Concise Description of those Affections 
and of their Treatinenl. Third Edition, post 8vo, 28. 6d. 



n QueEtions, Vocabulary of Hindnslani Medical Terms, etc. 



THE PRACTICAL MEDICINE OF TO-DAY : Two 

Addresses delivered before the British Medical Association, 
ind the Epidemiological Society. Small Svo, is. 6d. 



ASIATIC CHOLERA, being a Report 
" Epidemic Cholera in 1876 at a Camp ni 
With map, demy Svo, 2S. 6d. 



A NEW METHOD OF TREATING CHRONIC 

" GLAUCOMA; Based on Recent Researches into its 

Pathology. With Illustrations and Coloured Frontispiece, 
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, Air, Massage, Electricity and other ■ 
Supplemental^ Remedial Agents, and a Clinical Index ; airanged-a 
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vised, demy 4to, 76. 



J. WICKHAM LEGG, F.R.C.P. 
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pages, toy. 8vo, 25 s. 

A GUIDE TO THE EXAMINATION OP THE 1 
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THE TREATMENT OF SYPHILIS WITH SUBCU- 
TANEOUS SUBLIMATE INJECTIONS. Translated 
by Dr. Carl Probgle, and Dr. E. H. Gale, late Surgeon United 
States Army. Small 8vo, 7s. 



LEWIS'S PRACTICAL SERIES. 

Under this title Mr. Lewis purposes publishing a complete 
series of Monographs embracing the various branches of Medicine 
and Surgery. 

The volumes, written by well-known Hospital Physicians and Surgeons 
recognised as authorities in the subjects of which they treat, are in active pre- 
paration. The works are intended to be of a thoroughly Practical nature* 
calculated to meet the re(}uirements of the general Practitioner, and to present 
the most recent information in a compact and readable form ; the volumes 
will be handsomely got up, issued at low prices, varying with the size of the 
works. 

BODILY DEFORMITIES AND THEIR TREATMENT: A 

Handbook of Practical Orthopaedics. By H. A. REEVES, F.R.C.S. Ed.» 
Senior Assistant Surgeon and Teacher of Practical Surgery at the London 
Hospital, Surgeon to the Royal Orthopedic Hospital, etc. With numer- 
ous Illustrations, crown 8vo. [In the Press^ 

DENTAL SURGERY FOR GENERAL PRACTITIONERS 

AND STUDENTS OF MEDICINE. By ASHLEY W. BARRETT* 
M.B. Lond., M.R.C.S., L.D.S., Dental Surgeon to the London Hospital. 
Crown 8vo. [In the Press. 

*^* Further volumes will be announced in due course. 



LEWIS'S POCKET MEDICAL VOCABULARY. 
[In the press' 



12 Catalogue of Works 

J. S. LOMBARD, M.D. 

Formerly Assistant Professor of Physiology in Harvard College. 

I. 
EXPERIMENTAL RESEARCHES ON THE RE- 
*^ GIONAL TEMPERATURE OF THE HEAD, under 
Conditions of Rest, Intellectual Activity and Emotion. With 
Illustrations, 8vo, 8s. 

II. 
AN THE NORMAL TEMPERATURE OF THE 
^ HEAD. Svo, 5S. 



WILLIAM THOMPSON LUSK, A.M., M.D. 

Professor of Obstetrics and Diseases of Women in the Bellevue Hospital 

Medical College, &c. 

fHE SCIENCE AND ART OF MIDWIFERY. Second 
*" Edition, with numerous Illustrations, Svo, i8s. 



JOHN MAGPHERSON, M.D. 

Inspector-General of Hospitals H.M. Bengal Army (Retired). 
Author of" Cholera in its Home," &c. 

ANNALS OF CHOLERA FROM THE EARLIEST 
PERIODS TO THE YEAR 1817. With a map. Demy 
8vo, 7s. 6d. 



DR. V. MAQNAN. 

Physician to St. Anne Asylum, Paris ; Laureate of the Institute. 

ON ALCOHOLISM, THE VARIOUS FORMS OF 
ALCOHOLIC DELIRIUM AND THEIR TREAT- 
MENT. Translated by W. S. Greenfield, M.D., M.R.C.P. 
8vo, 7s. 6d. 
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A. COWLEY MALLEY, B.A., M.B., B.CH., T.C.D. 

DHOTO-MICROGRAPHY; including a description of the 
^ Wet Collodion and Gelatino-Bromide Processes, together 

-with the best methods of mounting and preparing Microscopic 
Objects for Photo-Micrography. Third Edition, with Illustra- 
tions and Photographs, crown 8vo. [In the Press. 



PATRICK MANSON, M.D., CM. 

Amoy, China. 

THE FILARIA SANGUINIS HOMINIS AND CER- 
TAIN NEW FORMS OF PARASITIC DISEASES IN 
INDIA, CHINA, AND WARM COUNTRIES. Illustrated 
with Plates, Woodcuts, and Charts. Demy 8vo, ids. 6d. 



PROFESSOR MARTIN. 



MARTIN'S ATLAS OF OBSTETRICS AND GYNiE- 
COLOGY. Edited by A. Martin, Docent in the University 
of Perlin. Translated and edited with additions by Fancourt 
Barnes, M.D., M.R.C.P., Physician to the Chelsea Hospital ; 
Obstetric Physician to the Great Northern Hospital ; and to 
the Royal Maternity Charity of London, &c. Medium 4to, 
Morocco half bound, 31s. 6d. net. 



J. F. MEIGS, M.D. 
Consulting Physician to the Children's Hospital, Philadelphia. 

AND 

W. PEPPER, M.D. 

Lecturer on Clinical Medicine in the University of Pennsylvania. 

A PRACTICAL TREATISE ON THE DISEASES 
OF CHILDREN. Seventh Edition, revised and enlarged 
toy. 8vo, 28s. 
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WILLIAM MARTINDALE, F.G.& 

Late Examiner of the Phannacendcal Society, and late Teacher of Pharmacy 
and Demonstrator of Materia Medica at University College. 
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W. WYNN WESTCOTT, M.B. LOND. 

Deputy Coroner for Central Middlesex. 

TiHE EXTRA PHARMACOPCEI A of Unofficial Drags and 
*- Chemical and Pharmaceutical Preparations. With Refiarences 
to their Use abstracted from the Medical Journals, and a Thera* 
peutic Index of Diseases and Symptoms. Third Edition, revised 
with numerous additions, limp roan, med. 24mo, 7s. and an edi- 
tion in fcap. 8vo, with room for marginal notes, cloth, 7s. 
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WM. JULIUS MIGKLE, M.D., M.R.aP. 

Member of the Medico-Psychological Association of Great Britain and Ire* 
land ; Member of the Clinical &>ciety, London ; Medical Superintendent, 

Grove Hall Asylum, London. 

QENERAL PARALYSIS OP THE INSANE. 8vo, los. 



KENNETH W. MILLIGAN, B.A. GANTAB., M.R.G.S. 

THE EVOLUTION OF MORBID GERMS: A Contri- 
^ bution to Transcendental Pathology. Cr. 8vo, 3s. 6d. 



E. A. MORSHEAD, M.R.G.S., LR.G.P. 

Assistant to the Professor of Medicine in University College, London. 

TABLES OF THE PHYSIOLOGICAL ACTION OF 
DRUGS. Fcap. Svo, is. 



A. STANFORD MORTON, M.B., F.R.G.S. ED. 
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REFRACTION OF THE EYE : Its Diagnosis, and the 
Correction of its Errors, with Chapter on Keratoscopy. 
Second Edition. Small Svo, 2s. 6d. 
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PATHOLOGICAL ANATOMY. Translated from the Eighth 
German Edition, by special permission of the Author, by Geohqe 
H. HuMPHREV, M.D., and Charles £. Hacklev, M.D. Revised 
Edition, z vols,, large 8vo, 36s, 



WHAT IS MALARIA? AND WHY IS IT MOST 
INTENSE IN HOT CLIMATES? An explanation of 
the Nature and Cause of the so-called Marsh Poison, with 
the Principles to be observed for the Preservation of Health in 
Tropical Climates and Malarious Districts. Demy Svo, Jt. 6d. 
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G. OUVER, M,D., M.fi.CP. 

THE HARROGATE WATERS: Data Chemical and I 

Therapeutical, with notes on the Climate of Mairo^e. I 

Addresned to the Medical Profession. Crown Svo, with Map oT J 

the Wells. 3s. 6d. ' 

QN BEDSIDE URINE TESTING: including Quantita- 
^ tive Albumen and Sugar. Third Edition, revised and en- 
larged, fcap. 8vo. {In Ihipresi, 



JOHN S. PARRV, H.D. 
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E. RANDOLPH PEASLEE, M.D., LLD. 

jr of Gyna-culugy in the Medical Dcparlment of Dartmoulh Col- 



G. V. POORE, M.D., F.R.C.P. 



T ECTURES ON THE PHYSICAL EXAMINATION" I 

^ OF THE MOUTH AND THROAT. With an appendix 
ofCaaea. 8vo, 3s. 6d. 



R. DOUQUS POWELL, M.D., F.R.C.P. 
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T^HE APPLIED ANATOMY OF THE NERVOUS 
'■ SYSTEM, being a study of iWs portion of the Human 
Body from a standpoint of itE general interest and practical 
utility, designed for use as a TeKl-book and a work of Reference. 
With [79 lUustrationB, Svo, aos. 



H. A, REEVES, F.R.C.S. ED. 



BODILY DEFORMITIES AND THEIR TREAT- 
MENT; A Handbook of Practical On hop audits. With 
3 llluatrations, Crown Svo. [/n the press. 



QN THE NATURE OF LIFE; An Introductory Chapter 
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Fcap. 4to 103. 6d. 
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SYDNEY RIKGER, M.D,, 



, HANDBOOK OF THERAPEUTICS. Tenth Editi. 



ON THE TEMPERATURE OF THE BODY AS A 
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PHTHISIS. Second Edition, email Svo, as. 5d. 
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A PRACTICAL TREATISE ON THE DISEASES OP^f 
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large Svo, Sis. 
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PHE LEAMINGTON WATERS: Chemically, Thera- 
peutically, and Clinically Considered ; with Obaervatiijn& 
m the Climate of Leamington. With II lustration a, crown Svo, 
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T ECTURES ON THE PARASITIC DISEASES OF 
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crown Svo, 3s. Gd. 
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HUGH OWEN TH0MA8, M.fl.CS. 



niSBASES OP THE HIP, KNEE, AND ANKLE 

" JOINTS, wilh their Deformities, treated by a new and effi- 
•cient method. With an Introduclion by Rushton Parker, 
F.R.C.S., Lecturer on Surgery at the School of Medicine, 
Liverpool. Second Edition, 8vo, 25$. 



PONTRIBUTIONS TO MEDICINE AND SURGERY: 

Part i. — Intestinal Obstruction ; with an appendix on the Ac- 
tion of Remedies. los. 
„ a. — The Principles of the Treatment of Joint Diseaae, 
InHammation, Anchylosis, Reduction of Joint De- 
formity, Bone Setting. 55. 

„ 5.— On Fractures of the Lower Jaw. is. 

„ 8.— The Inhibition of Nerves by Drugs. Proof that In- 
hibitory Nerve-Fibres do nol ejcisl. la. 
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J. ASKBURTON THOMPSON, M.R.G.S. 

pREE PHOSPHORUS IN MEDICINE WITH SPE- 
^ CIAL REFERENCE TO ITS USE IN NEURALGIA. 
A contribution to Materia Medica and Therapeutics. An account 
of the History. Pharmaccmical PreparalionE, Dose, Internal 
Admin iBtration, and Therapeutic uses of Phoaphorus ; with a 
Complete Bibliography of this subject, referring to nearly zoo 
works upon it. Demy Svo, 7s. 6d. 
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MEDICAL FASHIONS IN THE NINETEENTH 

■™- CENTURY: including a sketch of Bacterio-Manii and 
the Battle of the Bacilli. Crown 8vo, zs. ed. 



LAURENCE TURHBULL, M.D., PH.G. 



ARTIFICIAL ANA;STHESIA: A Manual of Anesthetic 

Agcnis, and their Employment in the Treatment of Disease. 

Second Edition with Iliusti ' 



W. H. VAN BUREN, M.D., LLD. 

Profusor of Surgery la the Bellcvue Hoapitnl Medical Collei 



INFECTION-DISEASES IN THE ARMY, chiefly 
Wound Fever, Typhoid, Dysentery, and Diphtheria. 
Trantlaied from the German by John James, M.B., F.R.C.S. 
Fcap. Svo, II. 6d. 



A PRACTICAL TREATISE ON THE DISEASES 
^ OF CHILDREN. Translated and Edited bv H. Raphael, 
M.D. From the Fourth German Edition, Illustrated by e.ix 
lithographic plates, part coloured, large 8vo, iSs. 



22 Catalogue of Works 



A. DUNBAR WALKER, M.D., CM. 

tPHE PARENTS' MEDICAL NOTE BOOK. 
-^ Oblong post 8vo, cloth, is. 6d. 



A. DE WATTEYILLE, M.A., M.D., B.SC, M.R.C.S. 

:ro-thera 
Hospiti 



Physician in Chaise of the Electro-therapeutical Department of St. Mary*8 
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A PRACTICAL INTRODUCTION TO MEDICAL 
^ ELECTRICITY.^ Second Edition, re-written and en- 
larged, copiously Illustrated, 8vo, gs. INow ready. 



W. SPENCER WATSON, F.R.C.S., M.S. 

Surgeon to the Great Northern Hospital ; Surgeon to the Royal South London 

Ophthalmic Hospital. 

I. 

L'YEBALL TENSION: its Effects on the Sight and its 
"^ Treatment. With Woodcuts, post 8vo, 2s. 6d. 

II. 

DISEASES OF THE NOSE AND ITS ACCESSORY 
CAVITIES. Profusely Illustrated, demy 8vo, iSs. 
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ON ABSCESS AND TUMOURS OF THE ORBIT. 
Post Svo, 2S. 6d. 



FRANCIS WELCH, F.R.C.S. 

Surgeon- Major, A.M.D. 



ENTERIC FEVER: its Prevalence and Modifications; 
Etiology ; Pathology and Treatment ; as illustrated by 
Army Data at Home and Abroad. Demy Svo 5s. 6d. 
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DR. F. WINCKEL 

Ponnerly Professor and Director of the Gynaecological Clinic at the Univer- 
sity of Rostock. 

rpHE PATHOLOGY AND TREATMENT OF CHILD- 
-*■ BED . A Treatise for Physicians and Students. . Trans- 
lated from the Second German Edition, with many additional 
notes by the Author, by J. R. Chadwick, M.D. 8vo, 14s. 



EDWARD WOAKES, M.D. 



Senior Aural Surgeon and Lecturer on Aural Surgery at the London Hospital ; 
Senior Surgeon to the Hospital for Diseases of the Throat. 

ON DEAFNESS, GIDDINESS, AND NOISES IN 
THE HEAD. 

Part I.— POST-NASAL CATARRH, AND DISEASES 
OF THE NOSE CAUSING DEAFNESS. With Illus- 
tratioDS, crown 8vo, 6s. 6d. INow ready. 

Part II.— ON DEAFNESS, GIDDINESS, AND NOISES 
IN THE HEAD. Third Edition, with Illustrations, crown 
8vo. [In preparation. 



E. T. WILSON, B.M. OXON., F.R.C.P. LOND. 

Physician to the Cheltenham General Hospital and Dispensary. 

TJISINFECTANTS AND HOW TO USE THEM, 
^ In Packets of one doz. price is. 



CLINICAL CHARTS FOR TEMPERATURE OBSERVATIONS, ETC. 
Arranged by W. Rigden, M.R.C.S. Price 7s. per 100, or 
18. per doz. 

Each Chart is arranged for four weeks, and is ruled at the back for making 
notes of cases ; they are convenient in size, and are suitable both for hospital 
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THE NEW SYDENHAM SOCIETTS PUBLICATIONS. AnnuaT Sub- 
scription, One Guinea. 

(Report of the Society, with Complete List of Works and other information,. 
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THE NEW YORK MEDICAL JOURNAL. A Weekly Review of Medi- 
cine. Annual Subscription, One Guinea, post free. 

ARCHIVES OF PEDIA TRICS. A Monthly Journal, devoted to the Diseases 
of Infants and Children. Annual Subscription, Z2s. 6d., post free. 

THE THERAPEUTIC GAZETTE, A Monthly Journal, devoted to the 
Science of Pharmacology, and to the introduction of New Therapeutic 
Agents. Annual Subscription, 5s., post free, 

THE GLASGOW MEDICAL JOURNAL. Published Monthly. Annual 
Subscription, 20s., post free. Single numbers, 28. each. 

LIVERPOOL MEDICO'CHIRURGICAL JOURNAL, including the Pro- 
ceedings of the Liverpool Medical Institution. Published twice yeaily^ 
38. 6d. each number. 

THE MIDLAND MEDICAL MISCELLANY AND PROVINCIAL 
MEDICAL JOURNAL. Annual Subscription, 75. 6d., post free. 

TRANSACTIONS OF THE COLLEGE OF PHYSICIANS OF PHIL A- 
DELPHI A . Volumes I. to VI., now ready, 8vo, los. 6d. each. 

THE INDIAN MEDICAL JOURNAL. A Journal of Medical and Sani- 
tary Science specially devoted to the Interests of the Medical Services. 
Annu&l Subscription, 348., post free. 



%* Mr. Lewis has transactions with the leading publishing 
firms in America for the sale of his publications in that country. 
Arrangements are made in the interests of Authors either for 
sending a number of copies of their works to the United States, 
or having them reprinted there, as may be most advantageous. 

Mr. Lewis's publications can be procured of any bookseller in 
any part of the world. 
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